A.  Dean  and  Jean  M.  Larsen 
Yellowstone  Park  Collection 


Yellowst/Rare 

F  737  .Y4  U62  1868 


BRIGHAM  YOUNG  UNIVERSITY 


3  1197  22308  3475 


Digitized  by  the  Internet  Archive 
in  2013 


http://archive.org/details/reportofexploratOOrayn 


13 


REPORT 


ON   THE 


EXPLORATION  OF  THE  YELLOWSTONE  RIVER. 


BY 
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COMMUNICATED   BY 


157432 
THE  SECRETARY  OF  WAR 


IN  COMPLIANCE  WITH 


A  RESOLUTION  OF  SENATE,  FEBRUARY  13, 1806. 


WASHINGTON: 

GOVERNMENT    FEINTING    OFFICE 

1  8  0  8  . 


• 


UPB 


40th  Congress,  )  SENATE.  ( Ex   Doc. 

:L^y^^Session.       J  \    No.  77. 


REPORT 


OF 


THE    SECRETARY   OF   WAR, 


COMMUNICATING, 


In  compliance  with  a  resolution  of  the  Senate  of  February  13,  1866,  the  report 
of  Brevet  Brigadier  General  W.  F.  Raynolds,  on  the  exploration  of  the  Yel- 
lowstone and  the  country  drained  by  that  river. 


July  19,  1867. — Read;  ordered  to  lie  on  the  table.     Motion  to  print  referred' to  the  Com- 
mittee on  Printing. 

July  17,  1868. — Resolved,  That  the  report  proper  of  General  Raynolds,  upon  his  exploration 
in  the  valley  of  the  Yellowstone  river,  be  printed,  with  the  maps,  but  without  the  illustra- 
tions ;  and  that  three  thousand  extra  copies  be  printed  and  bound  for  the  use  of  the  Senate ; 
and  that  the  Secretary  of  the  Senate  be  directed  to  return  the  appendices  to  General  Ray- 
nolds's  report  to  the  Chief  Engineer  of  the  army  of  the  United  States. 


War  Department, 

Washington  City,  July  19,  1867. 
Sir:  In  compliance  with  the  Senate's  resolution  of  February  13,  1866,  call- 
ing for  the  report  of  Major  Raynolds,  United  States  engineers,  of  his  exploration 
of  the  Yellowstone,  and  the  country  drained  by  that  river,  I  have  the  honor  to 
transmit  herewith  a  communication  of  the  Chief  of  Engineers,  of  July  18,  with 
the  report  desired,  just  now  completed. 
Your  obedient  servant, 


Hon.  B.  F.  Wade, 

President  of  the  Senate. 


EDWIN  M.  STANTON, 

Secretary  of  War. 


Engineer  Department, 

Washington,  July  18,  1867. 
Sir:  Referring  to  letters  of  this  department  of  the  14th  February,  1866,  and 
7th  May,  1867,  and  in  compliance  with  Senate  resolution  of  the  13th  February, 
1866, 1  have  the  honor  to  transmit  herewith  the  report  of  Brevet  Brigadier  Gen- 
eral William  F.  Raynolds,  major  of  engineers,  upon  his  exploration  of  the  Yellow- 
stone and  Missouri  rivers,  just  completed,  and  comprised  in  the  following  papers, 
viz: 

1.  Captain  Raynolds'  report  and  journal. 

2.  Lieutenant  Maynadier's  report. 

3.  Reports  of  detached  parties. 

4.  Table  of  latitudes. 

5.  Table  of  chronometer  errors. 

6.  Table  of  meteorological  observations  and  barometer  heights,  Captain  Ray- 
nolds' route,  1859. 
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7.  Table  of  meteorological  observations  and  barometer  heights,  Lieutenant 
Maynadier's  route,  1859. 

8.  Table  of  meteorological  observations  and  barometer  heights,  Captain  Rey- 
nolds' route,  1860. 

9.  Table  of  meteorological  observations  and  barometer  heights,  Lieutenant 
Maynadier's  route,  1860. 

10.  Meteorological  observations  at  Deer  creek  (winter  quarters.) 

11.  Meteorological  observations  at  Fort  Pierre. 

12.  Report  on  geology  by  Dr.  F.  V.  Hay  den. 

13.  Report  on  fossil  plants  by  Professor  J.  S.  Newberry. 

14.  Report  on  birds  by  Dr.  Elliott  Coues. 

15.  Report  on  mammals. 

16.  Catalogue  of  plants  by  Dr.  George  Engleman. 

17.  Report  on  carices  by  Professor  Chester  Dewey. 

18.  List  of  mosses  and  liverworts  by  Professor  Sullivan. 

19.  List  of  shells  by  Professor  Binney. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Chief  of  Engineers,  Major  General. 
Hon.  E.  M.  Stanton, 

Secretary  of  War. 


Office  United  States  Lake  Survey, 

Detroit,  July  1,  1867. 

General  :  I  have  the  honor  to  submit  herewith  my  report  of  the  exploration 
of  the  "head  waters  of  the  Yellowstone  and  Missouri  rivers,  and  of  the  moun- 
tains in  which  they  rise." 

In  presenting  this  report  I  deem  it  proper  to  give  a  short  statement  of  the 
circumstances  under  which  it  has  been  prepared. 

The  expedition  returned  to  Omaha  in  October,  1860.  After  discharging  the 
employes,  and  settling  the  accounts  of  the  party,  I  repaired  to  Washington  with 
a  portion  of  my  assistants,  and  commenced  the  preparation  of  the  report.  Good 
progress  had  been  made,  and  I  had  expected  to  have  it  ready  for  the  following 
session  of  Congress,  when  the  breaking  out  of  the  rebellion  scattered  my  assis- 
tants, seriously  interfering  with  my  work. 

On  the  1st  of  July,  1861, 1  reported  that,  if  my  services  were  needed  elsewhere, 
the  preparation  of  the  report  could  be  suspended  with  no  other  injury  than  that 
necessarily  incident  to  delay.  On  the  10th  of  that  month  I  was  ordered  to  join 
the  army  in  the  field,  and  shortly  after  all  work -was  suspended. 

In  the  summer  of  1862  I  was  prevented  by  severe  and  protracted  illness  from 
continuing  on  duty  in  the  field,  and  in  that  condition  applied  for  authority  to 
resume  the  report,  which  was  granted,  "provided  it  did  not  interfere  with  the 
medical  treatment  I  was  undergoing."  My  physician  would  not  consent  to  my 
attempting  the  work. 

In  January,  1863,  while  yet  an  invalid,  I  was  again,  at  my  own  request, 
ordered  on  duty  with  the  army,  and  another  application  was  made  for  authority 
to  resume  the  report.  This  time,  in  connection  with  my  other  duties,  my 
request  was  granted,  but  my  other  duties  prevented  any  considerable  progress 
being  made. 

In  April,  1864,  my  health  not  being  yet  restored,  I  was  ordered  to  tlrs  place 
as  "superintendent  of  the  survey  of  the  north  and  northwest  lakes,  and  light- 
house engineer  for  the  10th  and  11th  districts,"  comprising  the  entire  lake  region. 
Each  of  these  duties  was,  at  the  time  and  has  been  continually  since,  much  more 
extensive  and  complicated  than  before  the  war,  when  the  superintendence  of  the 
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lake  survey,  or  of  a  single  light-house  district,  was  considered  ample  duty  for  one 
officer. 

With  triple  duty  on  my  hands,  and  instructions  that  forbade  my  devoting  any 
time  to  the  report  that  interfered  with  my  other  duties ;  without  assistants  who 
were  engaged  on  the  expedition,  or  who  were  familiar  with  such  duty,  I  trust 
that  it  will  not  be  considered  strange  that  the  presentation  of  the  report  has  been 
delayed,  or  that  I  should  be  ready  to  admit  its  many  and  great  imperfections. 
Very  respectfully,  your  obedient  servant, 

W.  F.  RAYNOLDS, 
Lieut.- Col.  Engineers,  and  But.  Brig.  General. 
Brevet  Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U.  S.  Army,  Washington,  D.  C. 


REPORT  OF  BREVET  COLONEL  W.  F.  RAYNOLDS,  U.  S.  A.,  CORPS  OF 
ENGINEERS,  ON  THE  EXPLORATION  OF  THE  YELLOWSTONE  AND  MIS- 
SOURI RIVERS,  IN  1859-'60. 

Table  of  contents. 

1.  Captain  Raynolds's  report  and  journal. 

2.  Lieutenant  Maynadier's  report. 

3.  Reports  of  detached  parties. 
*4.  Table  of  latitudes. 

*5.  Table  of  chronometer  errors. 

*6.  Meteorological  observations  and  barometer  heights — Fort  Pierre  to  Deer 
creek — Captain  Raynolds,  1859. 

*7.  Meteorological  observations  and  barometer  heights — Fort  Sarpy  to  Deer 
creek — Lieutenant  Maynadier,  1859. 

*8.  Meteorological  observations  and  barometer  heights,  from  Deer  creek  to 
Fort  Pierre,  Captain  Raynolds,  I860. 

*9.  Meteorological  observations  and  barometer  heights,  from  Stinking  river 
to  Omaha,  Lieutenant  Maynadier,  1860. 

*10.  Meteorological  observations  at  Deer  creek. 

•11.  Meteorological  observations  at  Fort  Pierre. 

*12.  Report  on  geology  by  Dr.  F.  V.  Hay  den. 

*13.  Report  on  fossil  plants  by  Professor  J.  S.  Newberry. 

*14.  Report  on  birds  by  Dr.  Elliott  Coues. 

*15.  Report  on  mammals. 

*16.  Catalogue  of  plants  by  Dr.  George  Engleman. 

*17.  Report  on  carices  by  Professor  Chester  Dewey. 

*18.  List  of  mosses  and  liverworts  by  Professor  Sullivan. 

*19.  List  of  shells  by  Professor  Binney. 


Office  Lake  Survey,  Detroit,  1867. 
Sir  :  After  spending  the  greater  part  of  the  previous  winter  on  duty  at  the 
southern  part  of  Florida,  on  the  6th  of  April,  1859,  I  was  summoned  by  tele- 
gram to  Washington,  where  I  received  the  first  intimation  that  it  was  the  inten- 
tion of  the  department  to  assign  to  me  the  important  duty  of  exploring  the  exten- 
sive, and  then  almost  unknown,  country  drained  by  the  Upper  Missouri  and 
Yellowstone  rivers.  My  entire  want  of  previous  preparation  for  this  duty  is 
offered  as  an  explanation  of  the  many  deficiencies  that  I  am  conscious  exist  in 
the  performance  of  the  duty  assigned  to  me. 

*  Not  Printed. 
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The  following  are  the  instructions  under  which  the  exploration  was  made  : 

"  War  Department,  Office  Explorations  and  Surveys, 

"  Washington,  April  13,  1859. 
"  Sir  :  Under  clauses  of  the  military  appropriation  acts,  providing  for  '  surveys 
for  military  defences,  geographical  explorations  and  reconnoissauces  for  military 
purposes,'  I  am  directed  by  the  Secretary  of  War  to  instruct  you  to  organize 
an  expedition  for  the  exploration  of  the  region  of  country  through  which  flow 
the  principal  tributaries  of  the  Yellowstone  river,  and  of  the  mountains  in  which 
they,  and  the  Gallatin  and  Madison  forks  of  the  Missouri,  have  their  source. 

11  The  objects  of  this  exploration  are  to  ascertain,  as  far  as  practicable,  every- 
thing relating  to  the  numbers,  habits  and  disposition  of  the  Indians  inhabiting 
the  country,  its  agricultural  and  mineralogical  resources,  its  climate  and  the 
influences  that  govern  it,  the  navigability  of  its  streams,  its  topographical 
features,  and  the  facilities  or  obstacles  which  the  latter  present  to  the  construc- 
tion of  rail  or  common  roads,  either  to  meet  the  wants  of  military  operations  or 
those  of  emigration  through,  or  settlement  in,  the  country. 

"Particular  attention  should  be  given  to  determining  the  most  direct  and  feasi- 
ble routes : 

"1.  From  the  neighborhood  of  Fort  Laramie  to  the  Yellowstone,  in  the  direc- 
tion of  Fort  Union,  on  the  Missouri. 

"  2.  From  the  neighborhood  of  Fort  Laramie  northwesterly,  along  the  base 
of  the  Big  Horn  mountains,  towards  Fort  Benton  and  the  Bitter  Root  valley. 

"  3.  From  the  Yellowstone  to  the  South  pass,  and  to  ascertaining  the  practica- 
bility of  a  route  from  the  sources  of  Wind  river  to  those  of  the  Missouri. 

"  To  accomplish  these  objects  most  effectually  the  expedition  should  proceed 
by  the  Missouri  river  to  Fort  Pierre.  Here  a  large  number  of  the  Dakotas  will 
be  assembled  to  receive  their  annuities,  and  overtures  should  be  made  to  obtain 
their  assent  to  your  proceeding  to  the  source  of  Powder  river  by  the  Shayenne 
and  its  north  fork,  by  which  a  new  route  leading  west  from  the  Missouri  river 
would  be  examined.  To  aid  you  in  accomplishing  this  object,  the  clothing, 
et  cetera,  to  be  given  to  the  Dakotas  by  the  government,  under  the  treaty  made 
with  them  by  General  Harney,  will  be  turned  over  to  you  by  the  Indian  Bureau 
for  distribution. 

"  From  the  source  of  Powder  river  the  expedition  should  proceed  down  that 
stream  to  its  mouth ;  thence  along  the  Yellowstone  to  the  mouth  of  Tongue 
river,  up  which  a  detachment  should  be  sent  to  its  source.  The  remainder  of 
the  party  should  continue  on  the  Yellowstone  to  the  mouth  of  Big  Horn  river, 
and  ascend  the  latter  stream  to  the  point  where  it  leaves  the  mountains.  Here 
the  two  divisions  of  the  party  should  be  united.  The  approach  of  winter  may 
require  the  expedition  to  pass  that  season  in  this  neighborhood,  or  if  time  suffices, 
the  expedition  may  ascend  the  Big  Horn  river  to  Wind  river,  where  a  favorable 
wintering  place  can  be  found. 

"  The  next  season  should  be  spent  in  examining  the  mountain  region  about  the 
sources  of  the  Yellowstone  and  Missouri,  to  ascertain  the  character  of  the  routes 
leading  south  and  west  from  the  navigable  parts  of  those  rivers.  On  returning 
one  party  should  descend  the  Missouri,  using  skin  boats  to  Fort  Benton,  where 
a  Mackinac  boat  should  be  in  readiness.  The  other  portion  should  descend  the# 
Yellowstone,  in  skin  boats,  to  its  mouth,  where  it  should  join  the  party  with  the 
Mackinac  boat,  and  all  proceed  to  the  settlements.  With  a  pack  train  it  would 
not,  perhaps,  be  practicable  to  carry  more  than  three  months'  full  supply  of 
provisions,  but  the  abundance  of  game  in  much  of  this  region  renders  it  unneces- 
sary to  provide  the  usual  quantity  of  bread  and  bacon. 

"  The  following  places  are  convenient  as  depots,  and  you  should  make  your 
arrangements    accordingly,  viz:    The  Platte  Bridge,  Fort  Laramie,   and  the 
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American  Fur  Company's  posts,  Fort  Alexander  Sarpy,  Fort  Benton,  and  Fort 
Union.  If  the  Dakotas  should  withhold  their  consent  to  the  expedition  pro- 
ceeding up  the  valley  of  the  Shay enue,  and  you  should  not  deem  it  advisable  to 
make  that  examination  without  their  consent,  the  expedition  will  proceed  to 
Fort  Clark  or  Fort  Union,-  and  move  to  the  Yellowstone  near  the  mouth  of 
Powder  river. 

"  You  will  use  your  own  judgment  in  modifying  the  plan  proposed  in  the  event 
of  any  unforeseen  circumstances  or  physical  obstacles  preventing  an  adherence 
to  it. 

"  You  will  endeavor  by  all  the  means  in  your  power  to  conciliate  and  gain  the 
friendship  of  the  different  Indian  tribes  you  may  meet,  and  will  assure  them  of 
the  good  will  of  the  government,  and  of  its  protection  in  all  their  rights.  You 
are  authorized  to  purchase  Indian  goods  to  be  used  in  compensating  the  Indians 
for  their  services  when  required,  and  for  purchasing  from  them  such  articles  a8 
you  may  need.  By  thus  securing  their  friendly  co-operation  you  will  not  only 
be  relieved  from  danger  of  interruption,  but  be  enabled  to  obtain  from  them  much 
valuable  information  which  would  be  withheld  if  you  were  obliged  to  enter  their 
country  in  a  hostile  attitude. 

"To  aid  you  in  the  discharge  of  these  duties,  you  are  authorized  to  employ 
eight  assistants  as  topographers,  geologist  and  naturalist,  astronomer,  meteor- 
ologist, physician,  &c,  at  an  average  salary  not  exceeding  $125  per  month, 
and  to  pay  their  actual  travelling  expenses  to  and  from  the  field  of  operations, 
and  to  subsist  them  while  in  the  field.  You  will  procure  your  assistants, 
employes,  equipment,  supplies,  &c,  at  those  points  which  seem  to  ensure  the 
most  economical  and  effective  organization  for  the  party.  The  sum  of  $60,000 
will  be  set  aside  from  the  appropriations  to  defray  the  expenses  of  the  expedi- 
tion, which  amount  your  expenditures  must  not  exceed. 

"  The  colonel  of  topographical  engineers  will  be  directed  to  supply  you  with 
such  instruments  as  you  may  require  on  your  requisition. 

"  The  commanding  general  of  the  Department  of  the  West  will  be  directed  to 
detail  an  escort  of  30  picked  men  of  the  infantry,  under  the  command  of  a  lieu- 
tenant, who  will  report  to  you  for  duty. 

"  Transportation  for  the  provision  and  equipage  of  the  escort,  their  subsistence 
and  their  necessary  ammunition,  will  be  furnished  respectively  by  the  quarter- 
masters', commissary,  and  ordnance  departments. 

"The  quartermasters',  commissary,  medical,  and  ordnance  departments  will  be 
directed  to  furnish,  as  far  as  practicable,  all  necessary  transportation,  provisions, 
arms,  and  supplies,  those  required  for  the  civil  employes  to  be  paid  for  at  cost 
prices  at  the  place  of  delivery,  from  the  appropriation  for  the  expedition. 

"  All  necessary  transportation,  provisions,  arms,  and  supplies  which  you  cannot 
obtain  from  those  departments,  and  all  minor  instruments,  books,  and  drawing 
materials,  will  be  purchased  out  of  the  appropriation  for  the  exploration. 

"  You  will  communicate  with  the  department  through  this  office,  to  which  you 
will  make  the  reports  and  returns  required  by  regulations  of  an  officer  of  engi- 
neers in  charge  of  a  work  or  operation,  and  such  other  reports,  transmitted  as 
often  as  the  means  of  communication  will  allow,  as  will  keep  the  department 
apprised  of  your  various  movements,  and  the  progress  of  the  expedition  under 
your  charge.  On  the  completion  of  your  field  duty  you  will  return,  with  your 
assistants  to  Washington,  and  prepare  the  maps  and  reports  necessary  to  a  full 
exposition  of  the  results  of  the  expedition. 

"Very  respectfully,  your  obedient  servant, 

"A.  A.  HUMPHREYS, 
"  Captain  Topographical  Engineers  in  charge. 

"Captain  W.  F.  Raynolds, 

"  Corps  Topographical  Engineers,  Washington.^ 
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The  district  that  I  was  thus  ordered  to  explore  is  bounded  on  the  north  by 
the  British  possessions,  on  the  east  by  the  Missouri  river,  on  the  south  by  the 
Niobrara  and  the  Platte,  and  on  the  west  by  the  dividing  ridge  of  the  Rocky 
mountains,  thus  extending  from  the  43°  to  49°  of  north  latitude,  and  from  the 
100th  to  the  113th  meridian  of  longitude  west  of  Greenwich.  Its  dimensions 
are  thus  650  miles  east  and  west  measurement,  and  nearly  400  north  and 
south,  while  its  area  is  about  250,000  square  miles,  nearly  one-fourth  larger 
than  all  of  France,  or  than  the  kingdoms  of  Spain  and  Portugal,  and  more 
than  double  the  area  of  Great  Britain.  Previous  explorations  in  this  region 
were  confined  almost  exclusively  to  the  immediate  vicinity  of  tli3  great  rivers, 
or  penetrated  only  to  the  borders  of  the  district  named.  Lewis  and  Clarke 
in  1804'-5-'6  ascended  the  Missouri,  crossed  the  continent,  and  returned  by 
the  Yellowstone.  I  can  testify  to  the  wonderful  accuracy  of  their  descrip- 
tions of  localities,  but  their  geographical  positions  are  not  always  reliable. 
Nicollet  in  1839  reached  Fort  Pierre.  His  investigations  and  determinations 
of  positions  were  such  as  characterize  all  the  labors  of  that  eminent  savant. 
Governor  Stevensin  1852,  in  his  railroad  expedition,  confined  his  explorations 
mainly  to  the  Missouri  river,  or  to  the  country  north  of  that  stream,  above  the 
mouth  of  the  Yellowstone.  Lieutenant  Warren,  topographical  engineers,  ex- 
plored the  Black  Hills  in  1855,  and  ascended  the  Yellowstone,  as  far  as  the 
mouth  of  Powder  river,  in  1856,  determining  accurately  his  positions  and  adding 
greatly  to  previous  knowledge  of  these  localities.  "  Bonneville's  Adventures" 
and  "Astoria,"  two  of  Irving's  delightful  sketches,  are  accounts  of  adventures, 
many  of  which  were  located  in  this  district,  but  it  is  difficult  to  trace  the  routes 
travelled,  and  no  reliable  data  are  given  for  geographical  positions.  Several 
other  expeditions  were  conducted  along  the  Missouri,  mainly  with  the  view  of 
determining  the  geological  features ;  but  none  of  these  added  much  to  our 
geographical  knowledge.  The  fur  companies  in  their  dealings  with  the  Indians 
have  for  years  had  their  agents  travelling  in  all  parts  of  this  country,  but  their 
journeyings  have  had  no  scientific  character  or  value.  All  preliminary  informa- 
tional! regard  to  the  interior  of  this  vast  region  was  thus  exceedingly  vague  and 
unsatisfactory. 

The  district  is  naturally  divided  in  a  marked  manner  into  three  great  sections. 
Of  these  the  eastern  is  drained  by  several  streams  having  a  general  easterly 
course  and  emptying  into  the  Missouri.  The  middle  division  comprises  the 
entire  drainage  of  the  Yellowstone,  whose  main  branches  all  possess  a  northerly 
course.  The  third  division,  includes  the  drainage  of  the  southern  and  eastern 
bankof  the  Missouri,  above  the  Yellowstone.  Aside  from  these  general  features, 
which  suggest  themselves  at  a  glance  at  the  map,  there  are  some  minor  topo- 
graphical facts  of  interest  that  can  be  stated. 

About  latitude  38°,  near  the  Spanish  peaks,  the  main-dividing  crest  of  the 
continent  takes  a  westerly  trend,  and  from  this  point  branches  off  an  outlying 
chain  running  nearly  north  and  south.  This,  as  it  gradually  diverges  from  the 
range,  forms  the  eastern  boundary  of  the  "  parks,"  in  which  the  Arkansas  and 
the  Platte  have  their  sources.  Near  latitude  41°  the  main  crest  trends  still 
more  rapidly  to  the  westward,  enclosing  between  it  and  the  outlying  range  a 
wide  and  comparatively  level  tract,  known  as  the  "  Laramie  plains,"  which 
maybe  regarded  as  a  fourth  "park."  In  this  series  of  "parks"  the  most 
striking  feature  is  the  northerly  course  of  all  the  streams.  The  south  fork  of 
the  Platte  rises  in  the  South  park,  and  runs  nearly  north  for  more  than  100 
miles  before  it  turns  suddenly  to  the  east.  The  Middle  park  is  drained  by  the 
head-waters  of  the  Colorado,  which  also  have  a  northerly  course  of  about  50 
miles  before  leaving  it.  The  North  park  is  drained  by  the  north  fork  of  the 
Platte,  and  this  stream  flows  in  a  northerly  course  for  150  miles  and,  passing 
through  the  Laramie  plains,  unites  with  the  Sweetwater,  after  which  it 
assumes  the   general  easterly  course  of  the  Platte.     These  same  general  fea- 


EXPLORATION    OF    THE    YELLOWSTONE.  7 

tures  of  topography  obtain  on  an  enlarged  scale  north  of  the  Platte.  The 
outlying  spur,  indeed,  loses  its  great  elevation  and  becomes  rather  a  divided 
than  a  mountain  range,  but  it  continues  in  a  northerly  course,  striking  the 
Missouri  river  near  the  mouth  of  the  Yellowstone  in  latitude  48°,  and  still 
affects  the  course  of  the  rivers  and  the  formation  of  the  country.  The  great 
divergence  of  the  /  main-divide  to  the  northwest  makes  the  distance  here 
between  it  and  this  outlying  ridge  very  great,  and  the  clearly  denned  parks 
are  found  along  the  base  of  the  former;  of  these  there  are  three,  namely, 
the  valleys  of  the  upper  Big  Horn,  of  the  upper  Yellowstone,  and  of  the  three 
forks  of  the  Missouri,  which  are  basins  surrounded  by  mountain  ridges,  with 
the  streams  all  tending  northward.  Between  these  minor  parks  and  the  outlier 
are  the  great  valleys  of  the  Yellowstone  and  the  Upper  Missouri. 

The  course  of  the  outlier  in  its  southern  part  is  marked  by  lofty  peaks, 
(among  which  may  be  mentioned  Pike's,  Long's,  and  Laramie,)  but  north  of  the 
Platte  the  Little  Missouri  buttes  form  its  most  prominent  landmarks,  and  it 
soon  sinks,  as  stated  above,  to  a  mere  prairie  ridge,  although  at  the  mouth  of 
the  Yellowstone  it  is  so  prominent  that  it  attracted  the  attention  of  the  ear- 
liest travellers  in  that  country.  Eastward  of  this  ridge  the  country  to  the  Mis- 
souri is  (as  far  as  we  explored  it)  the  high,  broken  prairie  of  the  west, 
presenting  no  serious  obstacles  to  travel ;  and  the  Black  Hills  lying  eastward 
of  and  contiguous  to  the  outlier,  and  rising  to  a  height  of  from  2,000  to  3,000 
feet  above  the  general  level,  was  the  only  marked  instance  of  upheaval  we 
encountered  in  this  immense  plain.  South  of  this  great  tract  visited  by  the 
expedition  are  found  the  valleys  of  the  Kansas  and  Arkansas  rivers,  with  their 
tributaries,  having  a  generally  easterly  course,  similar  to  that  which  character- 
izes the  Platte  after  leaving  the  mountains. 

RIVERS TRIBUTARIES    OF    THE    MISSOURI. 

North  of  the  Platte,  the  principal  streams  flowing  eastward  are  the  White, 
Niobrara,  Shayenne,  Moreau,  Palanata  or  Grand,  Cannon  Ball,  and  Heart  rivers. 
Of  these,  the  White  and  Niobrara,  receiving  their  supply  of  water  from  the 
outliers  of  the  Black  Hills  and  the  high  lands  north  of  the  Platte,  are  large 
streams,  and  always  contribute  considerable  water  to  the  Missouri. 

The  Shayenne  is  much  the  most  important  tributary  between  the  Platte  and 
Yellowstone.  It  is  formed  by  two  main  branches  which  entirely  surrouud 
and  drain  the  Black  Hills,  and  as  it  receives  its  water  from  the  numerous 
mountain  streams  of  this  district,  its  supply  is  much  more  constant  and  reli- 
able than  that  of  any  of  the  other  rivers  to  the  north.  Its  valley  below  the 
forks  is  from  half  to  three-quarters  of  a  mile  in  width  of  alluvial  soil,  and 
covered  with  a  heavy  growth  of  bottom  grass.  Beautiful  cotton-wood  groves 
fringe  its  banks  throughout  its  whole  length.  This  portion  of  the  river  receives 
several  tributaries,  but  all  are  prairie  streams,  and  consequently  contain  little 
water  during  a  great  portion  of  the  year.  The  river-bed  is  mainly  quick- 
sand, and  great  care  is  consequently  requisite  in  finding  fords.  The  bluffs 
bordering  the  valley  below  the  forks  are  bold,  and  in  most  instances  access 
to  the  river  bottom  from  the  neighboring  plains  is  difficult  if  not  impracticable. 

Wherever  the  bluffs  have  been  subjected  to  the  action  of  water  they  present 
the  stratified  clay  formation  of  the  "  bad  lands."  Above  the  forks  the  bluffs  are 
found  close  to  the  stream,  and  the  valley  becomes  narrower.  The  tributaries 
are  clear,  and  constant  mountain  creeks  flowing  through  beautiful  valleys.  The 
whole  region  of  the  Black  Hills  is  unquestionably  destined  at  no  distant  date  to 
afford  homes  for  a  thriving  population.  The  mountains  will  furnish  a  sufficient 
supply  of  pine  lumber  for  ordinary  uses,  and,  although  timber  is  very  scarce  in 
the  region  as  a  whole,  yet  the  Black  Hills  will  fully  supply  this  great  deficiency 
in  the  district  immediately  adjoining. 
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The  Moreau  or  Owl,  the  Grand  or  Pell,  the  Cannon  Ball,  and  the  Heart  rivers 
occur  in  the  order  named,  and  are  mere  prairie  streams  of  unusual  length.  In 
the  dry  season  they  contribute  little  water  to  the  Missouri,  but  their  beds  indi- 
cate that,  at  certain  seasons,  they  are  formidable  torrents.  The  banks  of  these 
streams  are  lined  with  a  narrow  fringe  of  cotton-woods. 

Beyond  these,  and  yet  east  of  the  outlying  ridge,  are  two  important  rivers — 
the  Knife  and  the  Ohan-cho-ka,  or  Little  Missouri — flowing  to  the  northeast, 
instead  of  to  the  east,  as  was  the  case  with  the  others.  The  Little  Missouri 
rises  in  the  Black  Hills,  whence  it  receives  a  constant  and  considerable  supply 
of  water,  and  its  length  is  over  200  miles.  This  stream  haying  more  timber 
upon  its  banks  than  its  neighbors,  is  called  by  the  Indians  "Ohan-cho-ka,"  or 
Thick  Timbered  river.  The  title,  however,  is  only  comparative,  and  should  not 
create  the  impression  that  the  valley  would  be  elsewhere  considered  heavily 
timbered. 

THE    YELLOWSTONE    AND    ITS    TRIBUTARIES. 

The  foregoing  complete  the  catalogue  of  the  larger  streams  east  of  the  outlier 
explored  partially  or  completely  by  the  expedition.  Upon  crossing  the  outlier 
the  great  valley  of  the  Yellowstone  is  at  once  reached.  The  tributaries  of  this 
river — the  Powder,  the  Tongue,  the  Rosebud,  the  Big  Horn,  Pryor's,  and  Clark's 
forks — all  flow  to  the  north  until  they  reach  the  Yellowstone.  Further  west  the 
same  is  true  with  reference  to  the  Yellowstone  itself,  which  near  its  source  flows 
for  more  than  100  miles  to  the  northward  before  changing  its  course  to- the  east. 

The  first  stream  west  of  the  ridge  is  Powder  river,  (which  derives  its  name 
from  the  sulphurous  vapors  rising  from  burning  beds  of  lignite  in  its  vicinity,) 
of  which  the  Little  Powder  is  the  main  tributary  from  the  east.  The  latter  rises 
near  Pumpkin  Butte,  flows  through  the  "  bad  lands"  for  over  100  miles,  and 
joins  the  main  stream  in  latitude  45°  28'.  This  stream,  when  crossed  by  us  in 
July,  1859,  was  almost  dry.  Its  valley  is  wide,  and  contains  the  usual  growth 
of  cotton-wood.  Clear  fork  is  the  principal  western  tributary  of  the  Powder, 
and  leaves  the  Big  Horn  mountains,  in  which  it  takes  its  rise,  a  dashing  moun- 
tain torrent.  Upon  its  banks  is  found  considerable  pine,  which  the  excellent 
water-power  of  the  stream  will  in  time  convert  into  lumber  for  the  use  of  the 
coming  settlers.  Crazy  Woman's  fork  and  Willow  creek  are  less  important 
tributaries  of  the  Powder,  finding  their  sources  in  or  near  the  mountains,  and 
emptying  into  the  main  stream  above  Clear  fork.  The  Powder  itself  rises  in 
the  Big  Horn  mountains,  about  latitude  43°  25',  flows  northeast  about  GO  miles, 
then  turns  to  the  north,  and  empties  into  the  Yellowstone  in  latitude  46°  42'. 
Its  valley  (which  is  barren  and  yields  but  little  grass  and  an  abundance  of  arte- 
inisia)  averages  a  mile  in  width  throughout  its  entire  length,  until  within  50 
miles  from  its  mouth,  it  becomes  narrower  and  the  bluffs  more  ragged  and  broken. 
Travelling  in  it  is  greatly  impeded  by  deep  and  almost  impassable  ravines  which 
cross  it  at  nearly  right  angles,  and  are  concealed  by  the  sage  until  their  very 
edge  is  reached.  These  gullies  are  caused  by  the  action  of  the  water  upon  the 
light  soil,  and  are  among  the  most  disagreeable  features  of  the  country.  The 
bed  of  the  river  is  mainly  a  treacherous  quicksand,  and  great  care  is  necessary 
in  selecting  fords.  The  depth  of  the  water  is  not,  however,  such  as  to  offer  any 
obstruction,  except  during  freshets.  The  bluffs  bordering  the  valley  are  through- 
out the  much-dreaded  and  barren  "bad  lands,"  and  this  stream  must  ever  remain 
of  little  or  no  value  to  the  country. 

Tongue  river  rises  in  the  Big  Horn  mountains,  and  is  in  some  respects  an 
improvement  upon  the  Powder.  Its  valley  is  narrower,  but  contains  less  sage 
and  more  grass.  The  stream  flows  in  the  main  over  a  gravel  or  stony  bottom, 
and  thus  presents  no  especial  obstructions  to  crossing.  The  river  bottom  is  less 
torn  up  by  gullies,  and  the  bluffs  are  not  as  rugged  and  impassable.  Yet  the 
Tongue  river  valley  presents  few  attractions  to  the  settler.     The  soil  is  light, 
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and  the  timber  chiefly  cotton  wood,  and  scarce — disadvantages  that  will  for  years 
seriously  affect  its  prospects  for  settlement  and  development. 

The  third  tributary  of  the  Yellowstone  is  the  Rosebud,  which  rises  in  the 
Chetish  or  Wolf  mountains,  and,  during  our  journey  in  August,  1859,  contained 
no  running  water.  Its  valley  is  narrow,  and  resembles  that  of  the  Tongue. 
Near  its  source,  however,  are  some  open  valleys,  that  by  contrast  appear 
attractive. 

The  Big  Horn,  which  is  next  reached,  is  the  main  tributary  of  the  Yellow- 
stone. It  is  formed  by  the  junction  of  the  Popo-Azie  and  Wind  rivers,  both  of 
which  are  considerable  and  noted  streams.  Thirty  miles  below  the  point  of 
junction  the  river  enters  the  mountains,  passing  through  a  canon  20  miles  in 
length,  after  which  it  flows  among  broken  and  barren  hills,  occasionally  inter- 
spersed with  small  level  valleys.  During  this  part  of  its  course,  which  is  nearly 
100  miles  in  extent,  it  receives  several  tributaries,  of  which  the  chief  are  No 
Wood  and  No  Water  creeks  on  the  east,  and  Gray  Bull  and  Stinking  rivers 
upon  the  west.  This  part  of  the  country,  as  will  be  seen  from  the  detailed 
statements  of  Lieutenant  Maynadier's  explorations,  is  repelling  in  all  its  charac- 
teristics, and  can  only  be  traversed  with  the  greatest  difficulty.  Below  the 
mouth  of  the  Stinking,  the  Big  Horn  again  enters  the  Big  Horn  mountains,  and 
passes  through  a  second  canon  of  25  miles  in  length,  emerging  in  latitude  45° 
10'.  The  peculiar  topography  of  this  region,  whereby  the  same  river  flowing 
to  the  north  caiions  twice  through  the  same  mountain  range,  is  well  set  forth  and 
made  plain  in  the  rough  language  of  the  guide  Bridger,  who  said :  "  The  Big 
Horn  mountains  are  just  the  shape  of  a  horseshoe,  and  the  Big  Horn  river  cuts 
through  both  sides,  dividing  the  heel  from  the  toe."  The  lower  canon  must 
present  a  series  of  views  of  great  magnificence.  The  gorge  cannot  be  less  than 
3,000  feet  in  depth,  and  whether  the  banks  are  sloping  or  perpendicular,  the 
scenery  must  be  grand  in  the  extreme.  Bridger,  who  claims  to  have  once  passed 
through  on  a  raft,  declares  that  for  mingled  sublimity  and  beauty  this  canon  is 
unequalled  by  any  that  he  has  ever  seen.  Below  this  the  Big  Horn  flows  some 
10°  east  of  north  for  about  70  miles  to  its  junction  with  the  Yellowstone.  The 
valley  is  open,  and  from  two  to  five  miles  in  width,  being  bounded  on  either  side 
by  high  rolling  prairie  hills.  Near  the  Yellowstone  it  is  crossed  by  a  high  spur 
of  the  Chetish  mountains,  on  the  top  of  which  is  found  a  stunted  and  straggling 
growth  of  pines.  The  soil  improves  as  you  ascend  towards  the  mountaius,  and 
near  the  lower  canon  is  very  fertile,  and  covered  with  as  heavy  and  luxuriant  a 
crop  of  grass  as  could  be  found  upon  the  continent.  For  30  miles  above  its 
mouth  the  Big  Horn  flows  upon  the  east  side  of  its  valley,  but  shifts  to  the  other 
about  half  the  distance  to  the  mountains.  The  expedition  forded  the  Big  Horn 
without  trouble  about  a  mile  and  a  half  above  its  mouth,  or  about  half  a  mile 
below  the  junction  of  Tullock's  creek,  and  again  about  35  miles  above.  These 
fords  were  well  marked  by  Indian  trails  leading  to  them,  and  are  the  principal 
if  not  only  crossings,  as  repeated  attempts  made  at  other  points  by  naturalists, 
hunters,  and  other  members  of  the  party  uniformly  failed,  the  depth  of  water 
and  rapidity  of  the  current  deterring  the  most  daring.  At  these  fords  the  water 
was  only  from  two  to  two  and  a  half  feet  in  depth.  The  river  bed,  throughout 
its  entire  course  below  the  mountains,  partakes  of  the  general  character  of  the 
Yellowstone  and  Missouri,  the  stream  being  crooked  and  badly  cut  up  by  islands 
and  sandbars.  Of  the  tributaries  of  the  Big  Horn  below  the  mountains  those 
upon  the  west  were  not  visited  by  us,  nor  are  they  of  much  importance.  Of 
those  upon  the  east  the  first  is  Tullock's  creek,  which  empties  into  the  main 
stream  about  two  miles  above  the  Yellowstone.  It  rises  in  the  Chetish  moun- 
tains, and  flows  through  a  timbered  valley  about  50  miles  in  length,  so  wide  that 
it  was  mistaken  at  first  for  that  of  the  Big  Horn  or  Yellowstone.  The  stream 
itself,  however,  contains  but  little  water,  and  this  in  October,  1859,  was  found 
only  in  pools.     The  second  of  the  eastern  branches  is  the  Little  Horn,  or,  taking 
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a  literal  translation  of  the  Indian  name,  the  ''Little  Big  Horn."  This  empties 
into  the  main  stream  about  30  miles  above  Tullock's  creek,  and  flows  through 
a  wide  bottom  towards  the  north,  its  length  being  60  or  70  miles.  Upon  its 
upper  tributaries  several  good  camping  grounds  are  found  near  the  base  of  the 
mountains. 

Of  the  rivers  that  unite  to  form  the  Big  Horn,  the  Popo-Azie  is  a  short  stream, 
formed  by  the  union  of  several  branches  which  rise  in  the  southern  part  of 
the  Wind  River  chain  and  to  the  northward  of  the  South  pass.  These  do  not 
unite  until  near  the  junction  of  the  Popo-Azie  with  Wind  river.  Its  drainage 
is  entirely  from  the  mountains  and  the  supply  of  water  is  therefore  quite  con- 
stant. Wind  river  rises  near  the  northwestern  extremity  of  the  Wind  River 
range  and  flows  to  the  southeast  parallel  with  those  mountains  and  between 
them  and  the  Big  Horn  range.  Its  course  is  such  that  a  glance  at  the  map 
leads  to  an  inquiry  why  it  does  not  flow  into,  and  form  a  continuation  of,  the 
Platte,  instead  of  abruptly  changing  its  course  and  discharging  its  water  through 
the  Big  Horn  into  the  Yellowstone. 

This  is  at  once  solved  by  an  inspection  of  the  profile  of  our  route  between 
those  streams,  by  which  the  point  of  junction  of  Wind  river  and  the  Popo-Azie 
is  shown  to  be  200  feet  below  the  level  of  the  Platte  at  the  Red  buttes.  Wind 
river  is  rapid  and  filled  with  boulders,  and  its  valley  is  narrow  and  unproduc- 
tive. The  mountains  upon  either  side  are  bold  and  lofty,  and  present  a  con- 
stant succession  of  striking  landscapes.  At  the  sources  of  the  stream  is  a  lofty 
basaltic  ridge,  rising  from  12,000  to  13,000  feet  above  the  ocean,  stretching 
across  the  head  of  the  valley,  and  connecting  the  dividing  crest  of  the  Rocky 
mountains  with  the  Big  Horn  range.  Near  this  point  and  on  the  dividing  crest, 
in  latitude  43°  28',  a  peak  rises  13,750  feet  above  the  ocean  level,  (as  deter- 
mined by  angle  of  elevation  taken  from  route,)  which  may  justly  be  considered 
as  the  topographical  centre  of  North  America,  the  rain  which  falls  upon  its  sides 
being  drained  into  the  Gulf  of  Mexico  through  the  Mississippi,  the  Gulf  of  Cal- 
ifornia, through  the  Colorado,  and  the  Pacific  ocean  through  the  Columbia.  I 
have  designated  this  mountain  on  the  maps  as  "  Union  peak." 

West  of  the  Big  Horn,  the  other  tributaries  of  the  Yellowstone  are  Pryor's 
river,  Clark's  fork,  the  Big  Rosebud,  and  Beaver  river.  These  streams  are  com- 
paratively short  and  small,  find  their  sources  in  the  mountains,  and  flow  to  the 
north. 

Beyond  these  is  the  valley  of  the  upper  Yellowstone,  which  is,  as  yet,  a  terra 
incognita.  My  expedition  passed  entirely  around,  but  could  not  penetrate  it. 
My  intention  was  to  enter  it  from  the  head  of  Wind  river,  but  the  basaltic  ridge 
previously  spoken  of  intercepted  our  route  and  prohibited  the  attempt.  After 
this  obstacle  had  thus  forced  us  over  on  the  western  slope  of  the  Rocky  moun- 
tains, an  effort  was  made  to  recross  and  reach  the  district  in  question  ;  but, 
although  it  was  June,  the  immense  body  of  snow  baffled  all  our  exertions,  and 
we  were  compelled  to  content  ourselves  with  listening  to  marvellous  tales  of 
burning  plains,  immense  lakes,  and  boiling  springs,  without  being  able  to  verify 
these  wonders.  I  know  of  but  two  white  men  who  claim  to  have  ever  visited 
this  part  of  the  Yellowstone  valley — James  Bridger  and  Robert  Meldrum.  The 
narratives  of  both  these  men  are  very  remarkable,  and  Bridger,  in  one  of  his 
recitals,  described  an  immense  boiling  spring  that  is  a  perfect  counterpart  of 
the  Geysers  of  Iceland.  As  he  is  uneducated,  and  had  probably  never  heard  of 
the  existence  of  such  natural  marvels  elsewhere,  I  have  little  doubt  that  he 
spoke  of  that  which  he  had  actually  seen.  The  burning  plains  described  by 
these  men  may  be  volcanic,  or  more  probably  burning  beds  of  lignite,  similar  to 
those  on  Powder  river,  which  are  known  to  be  in  a  state  of  ignition.  Bridger 
also  insisted  that  immediately  west  of  the  point  at  which  we  made  our  final 
effort  to  penetrate  this  singular  valley,  there  is  a  stream  of  considerable  size, 
which  divides  and  flows  down  either  "side  of  the  water-shed,  thus  discharging  its 
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waters  into  both  the  Atlantic  and  Pacific  oceans.  Having  seen  this  phenome- 
non on  a  small  scale  in  the  highlands  of  Maiue,  where  a  rivulet  discharges  a 
portion  of  its  waters  into  the  Atlantic  and  the  remainder  into  the  St.  Lawrence, 
I  am  prepared  to  concede  that  Bridger's  "  Two  Ocean  river"  may  be  a  verity. 
Had  our  attempt  to  enter  this  district  been  made  a  month  later  in  the  season, 
the  snow  would  have  mainly  disappeared,  and  there  would  have  been  no  insur- 
mountable obstacles  to  overcome.  I  cannot  doubt,  therefore,  that  at  no  very 
distant  day  the  mysteries  of  this  region  will  be  fully  revealed,  and  though 
small  in  extent,  I  regard  the  valley  of  the  upper  Yellowstone  as  the  most  inter- 
esting unexplored  district  in  our  widely  expanded  country. 

The  general  course  of  the  Yellowstone  itself,  after  leaving  the  mountains,  is 
a  little  north  of  east  through  four  and  a  half  degrees  of  longitude,  and  then 
northeast  to  its  junction  with  the  Missouri.  Throughout  its  entire  length  it 
flows  through  a  wide,  open  valley,  bounded  by  high,  rolling  hills. 

This  valley  has  long  been  the  home  of  countless  herds  of  Buffalo  and  conse- 
quently the  favorite  hunting  ground  of  the  Indians. 

When  my  party  first  reached  the  bluff  overlooking  the  Yellowstone,  the  sight 
was  one  which,  in  a  few  years,  will  have  passed  away  forever.  I  estimated 
that  about  15  miles  in  length  of  the  wide  valley  was  in  view.  The  entire  tract 
of  40  or  50  square  miles  was  covered  with  buffalo  as  thickly  as  in  former  days, 
in  the  west,  (when  cattle  were  driven  to  an  eastern  market,)  a  pasture  field  would 
be,  which  was  intended  only  to  furnish  subsistence  to  a  large  drove  for  a  single 
night.     I  will  not  venture  an  estimate  of  their  probable  numbers. 

And  here  I  would  remark,  that  the  wholesale  destruction  of  the  buffalo  is  a 
matter  that  should  receive  the  attention  of  the  proper  authorities.  It  is  due 
first  and  mainly  to  the  fact  that  the  skin  of  the  female  is  alone  valuable  for 
robes.  The  skin  of  the  male,  over  three  years  old,  is  never  used  for  that  pur- 
pose, the  hair  on  the  hind  quarters  being  not  longer  than  that  on  a  horse,  while, 
on  the  fore  quarters,  it  has  a  length  of  from  four  to  six  inches.  The  skin  is 
also  too  thick  and  heavy  to  be  used  for  anything  but  lodge  coverings,  while  the 
flesh  is  coarse  and  unpalatable,  and  is  never  used  for  food  when  any  other  can 
be  had.  The  result  is  that  the  females  are  always  singled  out  by  the  hunter, 
and  consequently  the  males  in  a  herd  always  exceed  the  females,  in  the  propor- 
tion of  not  less  than  ten  to  one. 

Another,  but  far  less  important,  cause  of  their  rapid  extinction  is  the  immense 
number  of  wolves  in  the  country,  which  destroy  the  young.  The  only  remedy 
that  would  have  the  slightest  effect  in  the  case  would  be  a  prohibition  of  the 
trade  of  buffalo  robes  and  a  premium  upon  wolf  skins.  I  fear  it  is  too  late  for 
even  this  remedy,  and  notwithstanding  the  immense  herds  that  are  yet  to  be 
found,  I  think  it  is  more  than  probable  that  another  generation  will  witness 
almost  the  entire  extinction  of  this  noble  animal. 

THE    UPPER    MISSOURI    AND    ITS    TRIBUTARIES. 

Beyond  the  upper  Yellowstone,  and  immediately  at  the  foot  of  the  main- 
divide  of*the  Rocky  mountains,  lies  the  valley  of  the  Upper  Missouri  and  of  the 
Three  Forks.  The  Missouri  is  formed  by  the  junction,  in  latitude  45°  56',  of 
the  Gallatin,  Madison,  and  Jefferson  rivers,  streams  which  take  their  rise  in  the 
Kocky  mountains  and  have  a  general  northerly  course.  Their  order,  in  relative 
importance,  is  the  reverse  of  that  in  which  they  are  named  above,  the  Gallatin 
being  the  least  and  the  Jefferson  the  greatest,  although  the  difference  in  size  is 
not  marked.  The  soil  in  the  valley  of  the  Three  Forks  is  good,  the  grass  fine, 
and  the  streams  are  all  bordered  by  fringes  of  trees  that  add  great  beauty  to 
the  landscape.  The  neighboring  mountains  are  well  timbered,  and  will,  there- 
fore, furnish  an  abundance  of  lumber  for  the  future  settlers,  and  there  is  no 
part  of  the  field  of  our  exploration  that  on  the  whole  presents  greater  natural 
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advantages  than  this.  Standing  upon  the  bluff  north  of  the  junction  of  the  three 
rivers,  and  looking  to  the  south,  the  eye  rests  upon  a  charming  picture  of  level 
and  fertile  valleys,  environed  by  gently-sloping  and  grass-clad  hills,  and  divided, 
to  appearance,  into  immense  parks  by  the  hedge-like  fringes  of  trees  lining  the 
river  banks.  In  the  distance  snowy  ranges  of  mountains  fill  the  horizon  upon 
all  sides,  and  furnish  the  delightful  landscape  with  a  pure  and  appropriate  set- 
ting. Below  the  Three  Forks  the  Missouri  Hows  nearly  north  for  two  and  a 
quarter  degrees  of  latitude,  passing  through  the  gate  of  the  mountains  and  over 
the  Great  Falls,  and  then  changes  its  course  to  nearly  due  east,  keeping  this 
general  direction  through  eight  degrees  of  longitude,  ultimately  bending  to  the 
southeast  and  mingling  its  waters  with  those  of  the  Mississippi  on  their  way  to 
the  Gulf  of  Mexico.  The  tributaries  of  this  great  river,  between  the  Platte  and 
the  Yellowstone,  have  been  already  described.  Of  the  branches  between  the 
Three  Forks  and  the  Yellowstone  I  can  speak  but  briefly.  Of  those  flowing 
from  the  north  and  west  the  chief  are  the  Sun,  the  Teton,  Maria's  river,  and 
Milk  river.  The  two  latter  are  large  and  important  rivers  ;  but  none  of  these 
were  visited  by  my  expedition.  Of  those  which  flow  from  the  south  the  prin- 
cipal are  Smith's  river,  the  Muscleshell,  and  Big  Dry  creek. 

Smith's  river  is  a  mountain  stream,  flowing  through  a  narrow  valley,  which 
would  not  be  capable  of  supporting  a  large  population.  Its  passage  through  the 
mountain  gorge  is  marked  by  numerous  scenes  of  striking  and  romantic  beauty. 

The  Judith  rises  in  the  Judith  mountains  and  flows  northward  into  the  Mis- 
souri. Near  its  head  there  is  a  small  tract  of  fertile  country,  but,  as  we-approach 
the  Missouri,  the  river  becomes  less  important,  and  at  the  mouth  there  is  but 
little  water  in  dry  seasons  within  its  banks. 

Some  little  doubt  has  arisen  as  to  the  identity  of  the  Muscleshell.  Lieuten- 
ant Mullan,  of  the  artillery,  in  1852  reached  it  in  a  journey  to  the  southeast 
from  Fort  Benton.  He  describes  it  as  a  stream  from  two  to  four  feet  deep,  and 
with  a  rapid  current,  and  judged  from  its  banks  that,  at  high  water,  it  was  120 
yards  in  width.  This  so  much  exceeded  previously  conceived  ideas  of  its  size, 
that  Lieutenant  Warren  concluded  that  Li'eutenant  Mullan  had  reached  the 
Yellowstone.  Lieutenant  Mullins,  of  the  dragoons,  who  commanded  my  escort, 
however,  crossed  the  Muscleshell  some  50  miles  below  where  Lieutenant  Mullan 
saw  it,  and  found  only  a  stream  of  30  or  40  yards  in  width.  The  day  before 
Lieutenant  Mullins  reached  its  banks  I  passed  its  mouth  and  found  there  no 
running  water.  I  think,  therefore,  there  can  be  no  reasonable  doubt  that 
Lieutenant  Mullan  was  correct  in  saying  that  he  had  reached  the  Muscleshell, 
and  that  after  leaving  the  mountains  the  stream  gradually  sinks  in  the  earth, 
growing  less  in  size  and  importance  as  it  approaches  the  Missouri.  The  evi- 
dences at  its  mouth,  however,  prove  that  at  times  it  must  be  a  mighty  torrent 
draining  a  vast  area  of  country. 

Of  the  Big  Dry  but  little  is  known,  aside  from  the  general  fact  that  in  the 
wet  season  it  is  a  pretentious  river  and  at  other  times  but  little  else  than  a  dry 
channel. 

NAVIGABLE  STREAMS.  • 

The  Missouri  has  been  navigated  to  Fort  Benton,  and  doubtless  boats  can 
ascend  the  short  distance  from  that  point  to  the  foot  of  the  Great  Falls,  but  this 
has  only  been  accomplished  during  high  water,  and  the  first  steamer  that  reached 
Fort  Benton,  was  warped  over  several  of  the  rapids  above  the  mouth  of  the 
Yellowstone.  Lieutenant  Maynadier,  in  his  report  on  the  Yellowstone,  expresses 
the  confident  conviction  that  at  no  distant  day  boats  will  ascend  that  stream  to 
the  mountains.  The  attempt  has  not  yet  been  made,  and  it  is  hazardous  to 
predict  that  science  cannot  overcome  any  obstacles  that  may  be  presented, 
but  when  the  tables  of  altitudes,  prepared  from  barometric  measurements,  are 
examined  the  showing  is  far  from  favorable  to  the  realization  of  Lieutenant 
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Maynadier's  hopes.  The  Yellowstone,  at  the  point  at  which  Lieutenant 
Maynadier  struck  it,  below  the  mouth  of  Shield's  river,  is  about  200  feet 
higher  than  the  Missouri  at  the  Three  Forks,  and  1,700  feet  higher  than 
the  Missouri  at  Fort  Benton.  Shield's  river  is  but  little  further  than  Fort 
Benton  from  the  point  of  junction  of  the  Yellowstone  and  Missouri,  and  as  the 
profile  shows  a  nearly  uniform  descent  in  the  Yellowstone,  it  is  evident  that  the 
fall  of  the  latter  is  1,700  feet  greater  than  *hat  of  the  former  in  a  nearly  equal 
distance.  Considering  the  difficulties  encountered  from  the  current  of  the  Mis- 
souri, I  cannot  but  think  that  the  navigation  of  a  stream  whose  waters  possess 
such  a  greatly  accumulated  velocity  is  at  least  problematical. 

When  I  was  upon  the  Big  Horn  I  was  impressed  with  the  conviction  that 
that  stream  could  be  navigated  by  boats  of  proper  construction  as  far  as  the 
lower  caiion,  or  about  80  miles  from  its  mouth,  but  an  examination  of  the 
barometric  heights  shows  a  fall  in  this  distance  of  620  feet,  which  must  create  a 
current  of  great  power.  Hence  I  can  readily  understand  how  Lieutenant  May- 
nadier failed  to  appreciate  the  constant  and  rapid  descent  of  the  Yellowstone, 
and  I  conclude  that  the  objections  to  the  navigability  of  that  stream  are  equally 
valid  with  reference  to  the  Big  Horn. 

RAILROAD    AND  WAGON  ROAD  ROUTES. 

The  country  between  the  outlier  and  the  Missouri  is  the  high,  broken  prairie 
of  the  west,  and  but  little  difficulty  will  be  found,  as  far  as  regards  grade,  in 
crossing  it  either  with  wagon  or  railroads  in  any  direction. 

The  district  between  the  Yellowstone  and  Missouri  from  Fort  Union,  in  lati- 
tude 48°,  as  far  south  as  46°  307,  is  believed  to  be  very  broken,  and,  from  the 
nature  of  the  soil,  it  will  offer  great  difficulties  to  the  construction  of  a 
permanent  roadway. 

The  broad  valley  of  the  Yellowstone  affords  peculiar  facilities  for  a  railroad, 
and  it  is,  moreover,  the  most  direct  route  to  the  important  region  about  the 
Three  Forks,  with  all  its  agricultural  and  mineral  wealth. 

The  only  serious  obstacle  that  would  be  encountered  in  this  entire  distance 
is  the  ridge  between  the  waters  of  the  Gallatin  and  those  of  the  Yellowstone, 
and,  as  this  is  shown  to  be  only  about  1,700  feet  in  height,  it  is  believed 
it  could  be  crossed  without  great  difficulty,  especially  as  the  approaches  upon 
either  side  are  shown  by  profiles  of  our  route  to  be  of  easy  grade. 

The  valley  of  the  Yellowstone  can  be  reached  with  comparative  facility  near 
its  mouth,  or  near  the  junction  of  the  Powder,  but  between  these  points  the 
country  lying  to  the  east  is  represented,  by  all  who  have  passed  over  it,  as 
broken,  barren,  and  impracticable. 

At  the  eastern  base  of  the  Big  Horn  mountains  there  is  a  belt  of  country 
some  20  miles  in  width  that  is  peculiarly  suitable  for  a  wagon  road,  and 
which  I  doubt  not  will  become  the  great  line  of  travel  into  the  valley  of  the 
Three  Forks.*  Being  immediately  at  the  base  of  the  mountains,  this  strip  is 
watered  by  the  numerous  streams  which  rise  in  the  hills  but  soon  disappear  in 
the  open  country  below,  while  the  upheaval  of  the  mountain  crest  is  so  uniform 
in  direction  that  a  comparatively  straight  road  can  be  laid  out  close  to  their  foot 
without  encountering  grades  that  are  seriously  objectionable.  I  travelled  through 
this  region  with  heavily  loaded  wagons  in  the  fall  of  1859  without  embarrass- 
ment. 

The  valley  of  the  Big  Horn,  from  latitude  43°  30'  to  latitude  45°  10'  north, 
is  surrounded  on  all  sides  by  mountain  ridges,  and  presents  but  few  agricultural 
advantages,  The  geological  structure  of  the  mountains,  however,  would  lead  us 
to  expect  valuable  mineral  deposits  in  the  ridges.     This  region  is  totally  unfit 

for  either  rail  or  wagon  roads. 

__ __ B . 

*Note  for  1867. — The  recent  developments  of  tins  country  have  opened  this  route  by  the 
foot  of  the  Big  Horn  range,  and  forts  are  now  established  along  the  entire  line. 
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Between  the  Yellowstone  and  Missouri  the  country  is  mainly  broken  and 
unattractive.  Lieutenant  Mullins,  in  his  journey  from  Fort  Benton  to  Fort 
Union,  followed  as  closely  as  possible  the  crest  of  the  divide  between  the  waters 
of  these  rivers.  I  quote  from  his  report  this  language:  "The  country  passed 
over  in  my  route,  with  the  exception  of  that  portion  in  and  near  the  Judith 
mountains,  and  lying  contiguous  to  the  streams  forming  the  drainage  of  the 
same,  is  worthless.  Although  it  is  a  much  nearer  route  from  Fort  Union  to 
Fort  Benton,  than  that  on  the  other  side  of  the  river,  I  think  the  latter  far 
preferable  for  military  purposes.  A  railroad  could  be  constructed  along  my 
route  at  comparatively  slight  cost,  as  there  are  no  great  elevations  to  overcome." 
North  of  the  Missouri  the  country  is  open  as  soon  as  the  stream  is  left,  and  but 
little  difficulty  will  be  found  in  traversing  it  in  almost  any  direction.  The 
usual  route  for  the  traders  between  Fort  Benton  and  Fort  Union  is  on  this  side 
of  the  Missouri,  and  partially  in  the  valley  of  Milk  river. 

My  route  in  1860  ran  near  the  base  of  the  dividing  ridge  of  the  Rocky 
mountains  from  the  vicinity  of  the  South  Pass  to  Henry's  lake,  a  distance  of 
about  200  miles,  keeping  on  the  eastern  slope  to  the  head  of  Wind  river  and 
subsequently  on  the  western.  The  summit  of  the  ridge  is  lofty  throughout,  and 
I  do  not  believe  it  will  ever  be  thought  expedient  to  cross  it  by  rail  between  the 
points  named. 

The  valley  of  the  Three  Forks  offers  every  facility  for  transit,  the  open 
country  bordering  upon  the  Gallatin,  the  Madison,  and  the  Jefferson  presenting 
an  agreeable  contrast  to  the  surrounding  rugged  mountains.  Low  pass,  near 
Henry's  lake,  through  which  I  entered  this  valley,  is  as  favorable,  as  regards 
elevation,  as  any  point  can  be  for  crossing  the  dividing  crest  of  the  mountains. 
It  is  1,500  feet  lower  than  the  South  pass,  and  without  any  prolonging  of  the 
route,  rails  can  be  laid  from  the  waters  of  the  Madison  to  those  of  Henry's  fork 
of  the  Columbia,  through  this  pass,  not  using  a  grade  of  over  50  feet  to  the  mile. 

MINERAL  PRODUCTS. 

Very  decided  evidences  of  the  existence  of  gold  were  discovered  both  in  the 
valley  of  the  Madison  and  in  the  Big  Horn  mountains,  and  we  found  some  indica- 
tions of  its  presence  also  in  the  Black  Hills,  between  the  forks  of  the  Shayenne. 
The  very  nature  of  the  case,  however,  forbade  that  an  extensive  or  thorough 
search  for  the  precious  metals  should  be  made  by  an  expedition  such  as  I  con- 
ducted through  this  country.  The  party  was  composed  in  the  main  of  irre- 
sponsible adventurers,  who  recognized  no  moral  obligation  resting  upon  them. 
They  were  all  furnished  with  arms  and  ammunition,  while  we  were  abundantly 
supplied  with  picks  and  shovels,  and  carried  with  us  a  partial  stock  of  pro- 
visions. Thus  the  whole  outfit  differed  in  no  essential  respect  from  that  which 
would  be  required  if  the  object  of  the  expedition  had  only  been  prospecting  for 
gold.  The  powder  would  serve  for  blasting  and  the  picks  and  shovels  were 
amply  sufficient  for  the  primitive  mining  of  the  gold  pioneer,  while  the  arms 
would  be  equally  useful  for  defence  and  in  purveying  for  the  commissariat. 
It  is  thus  evident  that  if  gold  had  been  discovered  in  any  considerable  quantity 
the  party  would  have  at  once  disregarded  all  the  authority  and  entreaties  of  the 
officers,  in  charge  and  have  been  converted  into  a  band  of  gold  miners,  leaving 
the  former  the  disagreeable  option  of  joining  them  in  their  abandonment  of  duty, 
or  of  returning  across  the  plains  alone,  through  innumerable  perils.  It  was  for 
these  reasons  that  the  search  for  gold  was  at  all  times  discouraged,  yet  still  it 
was  often  difficult  to  restrain  the  disposition  to  "  prospect,"  and  there  were  mo- 
ments when  it  was  feared  that  some  of  the  party  would  defy  all  restraint. 

The  lignite  beds  found  so  frequently  upon  the  Powder,  Platte,  and  Yellow- 
stone, are  not  coal,  though  often  mistaken  for  it,  but  are  not  entirely  valueless 
as  fuel.  ■  The  troops  formerly  stationed  near  Platte  Bridge  used  some  of  the  best 
variety  for  that  purpose,  and  it  was  found  quite  serviceable. 
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AGRICULTURAL  PROSPECTS. 


Probably  over  three-fourths  of  the  country  over  which  the  explorations  of  my 
party  extended  possesses  a  soil  that,  other  conditions  being  favorable,  would 
render  a  generous  return  for  the  labors  of  the  husbandman.  The  most  marked 
and  peculiar  feature  of  the  entire  region  is  the  absence  of  trees.  Apart  from  the 
mountains  it  is  only  upon  the  immediate  banks  of  the  streams  that  timber  is  to 
be  found,  and  even  under  these  circumstances  it  is  confined  to  a  narrow  belt, 
very  rarely  extending  200  yards  from  the  water's  edge.  In  small  ravines 
near  the  summits  of  certain  ridges  there  are  occasionally  found  a  few  bushes  or 
vines,  but  these  are  so  rare  that  their  presence  is  always  deemed  a  fact  worthy 
of  special  mention.  In  the  mountain  districts  considerable  timber  is  found 
which  may  meet  the  chief  needs  of  the  country,  but  a  very  small  portion  of  it 
only  would  be  deemed  valuable  in  a  lumber  region.  Considering  the  nature  of 
the  country,  however,  the  timber  in  the  mountains  is  an  inestimable  blessing, 
and  it  will  be  the  source  of  innumerable  benefits. 

The  bunch  and  buffalo  grasses  of  the  plains  are  highly  nutritious,  and  afford 
sustenance  to  immense  herds  of  buffalo.  They  are  of  quick  growth,  ripen 
rapidly,  and  by  early  summer  are  as  perfectly  cured  as  possible.  Standing  in 
this  condition  throughout  the  winter,  animals  find  excellent  grazing  during  the 
entire  year  without  human  aid.  The  quantity  of  grass  yielded  on  any  given 
area  of  ground  is  not  proportionately  large,  and  thus  the  extent  of  territory 
ranged  over  by  animals  wintering  on  the  plains  far  exceeds  that  which  would 
be  amply  sufficient  to  furnish  them  with  subsistence  in  more  favorable  regions, 
but,  nevertheless,  it  is  a  great  grazing  country,  and  can  support  in  the  aggregate 
vast  herds  of  cattle. 

The  question,  "Why  are  these  vast  plains  destitute  of  timber?"  is  often  asked 
and  variously  answered.  The  most  popular  explanation  is  the  annual  recurrence 
of  immense  fires,  whence  the  conclusion  is  drawn  that  if  those  fires  could  be 
avoided,  trees  would  at  once  spring  up  in  abundance. 

Those  who  advocate  this  theory  add  as  a  corollary,  that  if  trees  once  cover 
the  country,  rain  will  become  more  abundant.     Sufficient  data  have  not  as  yet 
been  obtained  for  a  final  and  full  discussion  of  this  subject,  and  theory  is  yet  to 
be  substituted  by  facts.     I  nevertheless  believe  that  the  well-known  hypothesis 
of  Professor  Gayot — that  the  ocean  is  the  great  source  of  the  supply  of  moisture 
for  all  continents,  the  water  absorbed   by  the  atmosphere  being  precipitated 
in  rain  by  coming  in  contact  with  the  colder  currents  of  air,  and  that  therefore 
it  naturally  follows,  (all  other  things  being  equal,)  that  the  interior  of  all  large 
bodies  of  land  must  be  comparatively  destitute  of  moisture  by  reason  of  remote- 
ness from  the  source  of  supply — is  sustained  in  every  respect  by  the  meteorology 
of  this  region.     Mountain  ranges  intercepting  the  upper  currents  of  air  would 
cause  the  moisture  in  them  to  be  precipitated,  and  hence  the  mountain  sides 
remote  from  the  ocean  would  be  much  more  abundantly  supplied  with  rain 
than  the  level  tracts  in  the  same  vicinity.     While  travelling  from  the  Missouri 
river  westward,  over  the  plains,  in  1859,  we  scarcely  saw  a  drop  of  rain  until  we 
reached  the  Black  Hills,  where  we  encountered  several  hard  showers.     Between 
the  Black  Hills  and  the  Big  Horn  mountains  we  were  again  on  the  plains,  and 
without  rain.     Along  the  base  of  the  latter  range  we  found  frequent  showers 
and  an  abundance  of  clear,  beautiful  water.     The  same  remarks  apply  to  our 
explorations  in  1860.     During  a  large  portion  of  the  early  part  of  the  season 
we  were  in  the  mountainous  districts,  and  frequently  drenched  by  heavy  showers. 
During  the  latter  half  of  the  season,  while  remote  from  the  mountaius,  but  little 
rain  was  encountered.     It  is  a  source  of  extreme  regret  to  me  that  the  import- 
ance of  this  question  of  the  amount  of  rain-fall  in  the  country  was  not  fully 
impressed  upon  my  mind  at  the  commencement  of  the  expedition  that  I  might 
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have  placed  a  more  competent  observer  at  Fort  Pierre,  and  one  who  would  have 
given  proper  attention  to  this  subject,  as  meterological  observations  made  at  that 
post  would,  if  carefully  kept,  have  helped  greatly  to  settle  many  doubtful  points. 
The  rains  were  all  noted,  it  is  true,  but  the  amount  of  the  fall  was  not  accurately 
measured.  I  have  examined  these  notes  carefully,  and,  from  thes  imperfect  data 
they  embody,  estimate  the  annual  fall  of  rain  and  melted  snow  at  less  than  20 
inches.  General  Humphreys,  in  his  report  on  the  physics  and  hydraulics  of 
the  Mississippi  river,  gives  us  the  result  of  one  year  and  eleven  months'  observa- 
tions at  this  point,  a  mean  annual  fall  of  rain  of  13.8  inches,  and  in  the  same 
report  the  mean  annual  fall  at  Fort  Laramie  is  given  at  16.6  inches,  and  at  Fort 
Benton  13.1  inches.  These  data  all  point  to  the  conclusion  that  the  annual 
fall  of  rain  in  this  entire  region  is  not  probably  more  than  15  inches.  The 
immediate  banks  of  the  water  courses  would  feel  this  lack  of  moisture  the  least. 
Hence  it  is  here  we  find  the  only  trees  that  grow  upon  the  plains  proper.  In 
the  heads  of  ravines  we  naturally  expect  springs,  and  in  such  localities  a  few 
bushes  are  occasionally  found.  Copious  rains  always  prevail  in  mountain  ranges, 
and  in  them  trees  abound.  From  all  these  facts  I  am  forced  to  conclude  that 
the  converse  of  the  usually  accepted  theory  is  correct,  or  that  the  absence  of 
forests  is  due  to  lack  of  moisture,  instead  of  the  latter  being  a  result  of  the 
former  fact.  I  suggest  that  the  importance  of  this  matter  is  such  as  to  justify 
a  thorough  investigation.  Careful  and  reliable  data  of  the  amount  of  rain-fall 
will  alone  determine  the  productiveness  of  the  vast  region  between  the  Missouri 
and  the  Rocky  mountains. 

INDIAN    TRIBES. 

The  principal  Indian  tribes  inhabiting  the  explored  region  are  the  Dakotas,  or 
Sioux,  and  the  Absaroukas,  or  Crows.  The  Dakotas  are  by  far  the  most  nume- 
rous and  powerful.  This  tribe  is  a  confederacy  of  ten  bands,  speaking  the  same 
language,  but  separately  organized  under  their  own  chiefs.  These  subdivisions 
are  so  decided  that  it  is  not  uncommon  for  some  of  the  bands  to  be  engaged  in 
a  war  in  which  others  do  not  take  part,  although  they  never  war  upon  each 
other.  They  occupy  the  country  on  both  sides  of  the  Missouri  from  the  mouth 
of  the  Yellowstone  to  Fort  Randall,  and  from  Powder  river,  on  the  west,  to  Min- 
nesota river,  on  the  east.  Some  efforts  have  been  made  to  introduce  Christianity 
and  civilization  among  the  Dakotas  of  Minnesota,  and  their  language  has  been 
reduced  to  writing  and  a  dictionary  thereof  published.  West  of  the  Missouri 
the  missionary  has  not  yet  visited  them,  and  they  know  nothing  of  civilization 
save  as  it  is  presented  in  rather  a  doubtful  phase  by  the  traders.  The  bands 
differ  materially  in  their  disposition  towards  the  whites.  Those  to  the  south  or 
near  the  Platte  seem  disposed  to  be  peaceable,  while  those  in  the  north  are  fierce, 
ill-tempered,  and  warlike.  I  am  not  surprised  at  the  horrible  atrocities  com- 
mitted by  those  savages  since  I  visited  them,  and  I  am  impressed  with  the  con- 
viction that  there' can  be  no  permanent  peace  with  them  until  the  policy  of  the 
government  shall  be  radically  changed.  Some  restrictions  must  be  imposed  upon 
the  sale  of  arms  and  ammunition.  The  agents  must  not  be  permitted  to  deal 
with  the  Indians  entirely  through  the  traders,  and  to  be  dependent  upon  them 
for  protection,  guides,  transportation,  interpreters,  &c,  &c.  Moreover,  when 
depredations  are  committed  by  the  Indians,  and  it  becomes  necessary  to  chas- 
tise them,  treaties  should  not  be  subsequently  negotiated  in  which  their  future 
quiet  is  purchased  by  large  presents,  as  was  the  case  in  the  Harney  treaty  of 
1857,  which  I  consummated  at  Fort  Pierre,  as  this  is  simply  offering  a  premium 
for  future  outrages,  and  lessens  the  savage's  appreciatioruof  the  power  and  maj- 
esty of  the  government.  In  these  and  many  minor  respects  sweeping  reforms 
are  vitally  necessary  in  our  Indian  policy. 

The  Absaroukas,  or  Crows,  occupy  the  country  west  of  Powder  river,  as  far 
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as  the  valley  of  the  Three  Forks  of  the  Missouri,  on  both  sides  of  the  Yellow- 
stone. They  have  had  little  or  no  intercourse  with  the  whites  save  traders. 
They  are  divided  into  three  bands — the  mountain,  lower,  and  middle — together, 
numbering  about  3,000  souls.  They  have  never  had  trouble  with  the  whites, 
and  are  disposed  to  be  peaceable.  They  occupy  the  best  buffalo  ground  in  the 
west,  but  are  jealous  of  intrusion;  and  while  they  expressed  a  willingness  that  I 
should  pass  through  their  country,  were  careful  to  add  that  they  could  not  con- 
sent to  my  remaining.  As  game  becomes  scarce  the  territory  they  claim  as  their 
own  is  constantly  encroached  upon  by  surrounding  tribes,  and  this  fact  leads  to 
frequent  wars.  The  Crows,  though  few  in  number,  are  noted  warriors,  and  thus 
far  have  been  able  to  maintain  their  independence  and  defend  their  territory. 
At  the  time  of  ray  visit,  however,  they  evidently  feared  the  effect  of  this  con- 
stant pressure,  and  expressed  a  dread  of  being  ultimately  overpowered.  Though 
they  have  seen  little  of  civilized  life,  they  have  learned  all  its  vices.  Nothing 
was  safe  that  they  could  steal,  and  their  licentiousness  was  beyond^  conception. 
The  Crows  made  (I  think)  just  complaint  that  their  annuities  were  not  delivered 
to  them  in  their  own  country,  but  were  taken,  in  1860,  up  the  Platte,  where  they 
were  expected  to  receive  them,  being  thus  compelled^  pass  through  the  country  of 
the  Sioux,  their  most  formidable  enemies — an  evidence  of  gross  stupidity  and 
carelessness,  or  something  worse,  on  the  part  of  those  who  were  responsible  for 
this  occurrence. 

MISCELLANEOUS. 

The  report,  which  is  herewith  submitted,  of  Professor  F.  V.  Hayden,  now  of 
the  University  of  Pennsylvania,  upon  the  geology  of  this  country,  will  be  found 
to  contain  all  information  upon  that  branch  up  to  date.  Professor  Hayden 
accompanied  the  expedition,  and  he  has  made  the  geology  of  the  northwest  his 
special  study  for  years,  having  visited  portions  of  it,  not  only  in  company  with 
government  explorations,  but  at  his  personal  expense.  His  opportunities  have 
therefore  been  greater  than  those  of  any  other  person  for  treating  this  important 
subject. 

The  meteorological  records  of  the  expedition  are  also  submitted,  and  it  is 
believed  they  will  furnish  important  data  forjudging  of  the  climatic  condition 
of  the  country. 

The  botanical  specimens  collected  were  placed  in  the  hands  of  Dr.  George 
Engleman,  of  St.  Louis,  whose  report  will  be  found  herewith. 

The  zoological  specimens  were  forwarded  to  Professor  S.  F.  Baird,  of  the 
Smithsonian  Institution,  and  the  report  of  this  gentleman  thereon  is  likewise 
submitted. 

The  fossil  plants  have  been  examined  by  Professor  J.  S.Newberry,  the  fossil 
vertebratse  by  Professor  Leidy,  the  unios  by  by  Isaac  Lea,  of  Philadelphia,  the 
carices  by  Professor  Chester  Dewey,  of  Rochester,  New  York,  and  the  mosses 
by  Professor  Sullivan,  of  Columbus,  Ohio.  The  reports  and  descriptive  cata- 
logues prepared  by  each  of  these  gentlemen  upon  their  respective  topics  are 
appended. 

A  map  of  the  country  passed  over  by  the  expedition  was  prepared  in  1861, 
and  forwarded  to  the  department  in  April,  1864.  The  recent  mining  develop- 
ments caused  so  great  a  demand  for  this  map,  that  the  department  decided  upon 
its  publication.  The  original  having  thus  passed  out  of  my  hands,  I,  as  a  part 
of  the  report,  annex  hereto  a  lithographed  copy  received  from  the  bureau.  My 
daily  journal,  and  the  reports  of  Lieutenant  H.  E.  Maynadier,  Lieutenant  John 
Mullins,  Mr.  J.  Hudson  Snowden,  and  Mr.  J.  D.  Hutton,  submitted  herewith, 
embody  all  the  details  of  the  incidents  of  the'  expedition. 

It  is  but  justice  that  in  closing  I  should  express  my  thanks  to  every  member 
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of  the  expedition  for  the  satisfactory  manner  in  which  I  was  aided  by  them  in 
the  performance  of  the  duties  committed  to  my  charge. 
Respectfully  submitted  : 

W.  F.  RAYNOLDS, 
Brevet  Colonel  U.  S.  Army,  Major  of  Engineers. 
Brevet  Maj.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  C. 


Journal  of  Captain  TV.  F.  Raynolds,  United  States  army,  Corps  of  Engineers. 

CHAPTER  I. 

PRELIMINARY — FROM    FORT    PIERRE    TO    FORT    SARPY. 

After  receiving  my  instructions  I  remained  in  Washington  until  the  25th  of 
April,  engaged  in  organizing  my  party,  procuring  instruments,  and  arranging 
the  other  preliminaries  of  the  expedition. 

Fisrt.  Lieutenant  H.  E.  Maynadier  was  assigned  to  duty  with  me,  and,  as 
contemplated  by  my  instructions,  the  party  was  organized  for  operation  in  two 
divisions. 

The  services  of  the  following  persons  were  procured  as  assistants,  viz  :  J.  D. 
Hutton,  as  topographer  and  assistant  artist;  J.  H.  Snowden,  as  topographer; 
H.  0.  Fillebrown,  as  meteorologist  and  assistant  astronomer;  Antoin  Schon- 
born,  as  meteorologist  and  artist ;  Dr.  F.  V.  Haydeu,  as  naturalist  and  surgeon  ; 
Dr.  M.  C.  Hines,  as  surgeon  and  assistant  naturalist ;  George  Wallace,  as  time- 
keeper and  computer. 

After  engaging  the  services  of  these  gentlemen,  and  having  completed  the 
organization  of  my  party,  I  received  verbal  orders  from  Hon.  John  B.  Floyd, 
Secretary  of  War,  to  employ  and  take  with  me  the  following  persons,  (without 
any  special  duty  being  assigned  to  them,)  viz:  W.  D.  Stuart,  of  Virginia ;  J. 
M.  Lee,  of  Virginia;  P.  C.  Warring,  of  Virginia ;  Wainwright  Heileman,  of 
Virginia;  George  H.  Trook,  of  the  District  of  Columbia;  J.  P.  A.  Vincent,  of 
Illinois  ;  Calvin  G.  Wilson,  of  Illinois. 

These  gentlemen  were  subsequently  assigned  as  assistants  in  the  various 
branches,  and  helped  to  lighten  the  labors  of  the  expedition. 

Private  business  detained  me  a  few  days  in  Ohio,  and  I  arrived  at  St.  Louis 
on  May  6. 

After  perfecting  my  preliminary  arrangements  in  St.  Louis,  I  repaired  to 
Fort  Leavenworth,  and  St.  Joseph,  Missouri,  to  complete  the  outfit,  and  joined 
the  steamer  conveying  the  party  up  the  river  at  St.  Joseph  on  June  4. 

The  party  embarked  at  St.  Louis  May  28,  upon  the  steamers  Spread  Eagle 
and  Chippewa,  owned  by  Messrs  P.  Chouteau,  jr.,  &  Co.,  and  employed  in  their 
Indian  traffic  on  the  Upper  Missouri. 

Their  cargoes  consisted  of  the  annual  shipment  of  goods  for  the  American 
Fur  Company  ;  the  annuities  for  the  Indians  of  the  Upper  Missouri  and  Black- 
feet  agencies;  the  articles  destined  for  the  Dakota,  or  Sioux  Indians,  under  the 
treaty  negotiated  by  General  Harney,  which  had  been  entrusted  to  me  for  dis- 
tribution ;  all  our  outfit,  including  animals,  provisions,  and  camp  equipage,  and 
also  a  large  amount  of  supplies  designed  for  Lieutenant  Mullan's  wagon  road 
expedition. 

The  boats  were  thus  heavily  laden,  and  were  able  to  travel  only  during  the 
day,  and,  above  Sioux  City,  they  were  compelled  to  halt  also  each  day  to  pro- 
cure their  supply  of  fuel. 

Above  Sioux  City  we  found  the  Yancton  Sioux  at  their  old  camping  ground 


EXPLORATION   OF   THE    YELLOWSTONE.  19 

under  their  chief,  Smutty  Bear.  Upon  our  arrival  they  visited  the  steamers  in 
fall  costume,  and  received  the  usual  feast  of  coffee  and  hard  bread.  This  is 
the  band  that  recently  sold  their  lands  and  are  now  concentrated  upon  a  reser- 
vation and  commencing  to  learn  the  arts  of  civilization.  Their  agent  not  being 
with  us,  we  only  exchanged  friendly  greetings,  and  after  a  brief  halt  resumed 
our  progress  up  the  river. 

June  13. — We  reached  Fort  Randall,  the  highest  point  occupied  by  United 
States  troops.  The  post  was  under  command  of  Captain  Lovell,  2d  infantry, 
and  garrisoned  by  four  companies  of  that  regiment. 

At  this  point  I  was  joined  by  Lieutenant  Caleb  Smith,  2d  infantry,  with  30 
men  who  were  detailed  as  my  escort.  Lieutenant  Smith  was  acting  as  officer 
of  the  day  when  we  arrived,  but  having  been  relieved  embarked  his  command 
upon  the  steamers  during  the  night,  so  that  we  were  able  to  depart  early  the 
following  morning. 

June  18. — We  arrived  at  Fort  Pierre  about  noon.  We  found  the  principal 
chiefs  embraced  in  the  Harney  treaty  awaiting  our  arrival,  although  but  few  of 
the  warriors  were  present.  This  is  accounted  for  by  the  scarcity  of  game  near 
Fort  Pierre  and  the  uncertainty  of  the  time  of  our  arrival,  as  it  would  be  mani- 
festly impossible  for  a  large  body  of  Indians  to  subsist  long  in  the  vicinity  of 
this  point. 

The  Dakotas  are,  and  have  long  been,  the  most  formidable  Indians  in  this 
region,  and  before  leaving  Washington  I  had  been  informed  by  the  Secretary 
of  War,  and  also  by  the  Commissioner  of  Indian  Affairs,  that  I  might  expect 
trouble  from  them. 

In  1857  their  depredations  along  the  Platte  had  resulted  in  the  despatch  of 
General  Harney  to  that  frontier  with  a  suitable  force,  followed  by  the  severe- 
chastisement  of  the  marauders.  Subsequently  General  Harney  negotiated  a 
treaty  with  them,  in  which  it  was  stipulated  that  they  should  keep  the  peace 
while  the  United  States  agreed  to  donate  a  large  amount  of  supplies,  clothing, 
arms,  &c.  The  latter  had  been  entrusted  to  me  to  deliver  under  the  provisions 
of  the  treaty. 

The  tribe  is  divided  into  ten  distinct  bands,  and  inhabits  the  country  upon 
each  side  of  the  Missouri  from  the  Niobrara  to  the  Yellowstone.  One  band, 
the  Yanctons,  as  I  have  before  stated,  has  made  a  treaty  with  the  government 
and  gone  upon  a  reservation.  The  remaining  nine  contend  that  such  treaty  was 
negotiated  without  their  consent,  and  deny  the  right  of  the  Yanctons  to  sell  their 
lands  without  the  permission  of  all. 

I  had  been  informed  that  this  treaty  was  the  chief  cause  of  the  prevalent 
dissatisfaction,  and  also  that  they  believed  the  goods  to  be  given  them  to  be 
intended  to  purchase  their  lands.  It  was  therefore  a  matter  of  primary  import- 
ance that  I  should  at  once  ascertain  their  disposition  and  intentions. 

Upon  the  landing  of  the  steamer  I  requested  that  the  chiefs  would  come  on 
board,  within  an  hour,  for  "  a  talk  ;"  and  all  present,  to  the  number  of  about  50, 
soon  appeared,  decked  in  full  court  dress,  with  feathers  and  paint  in  profusion. 
I  was  assisted  in  this  council  by  Colonel  Vaughn,  former  agent  for  these  Indians, 
and  at  the  time  agent  for  the  Blackfeet  of  the  Upper  Missouri,  and  by  Major 
Schoonover,  the  successor  of  Colonel  Vaughn  in  this  agency. 

I  opened  the  council  by  informing  them  that  I  was  glad  to  meet  them ;  that 
they  had  waited  long  for  the  goods  promised  by  General  Harney,  which  would 
have  been  given  them  last  fall  had  not  the  river  frozen  up  ;  and  that  these  goods 
were  entirely  distinct  from  their  regular  annuities,  which  would  be  delivered  by 
their  agent,  who  was  present.  I  impressed  upon  them  the  fact  that  my  business 
was  simply  to  carry  out  the  terms  of  the  Harney  treaty,  and  then  discharge 
other  duties  that  had  been  assigned  me  by  the  President.  I  also  sought  to  make 
them  clearly  realize  the  distinction  between  the  duties  with  which  1  was  charged 
and  those  of  their  agent,  and  carefully  avoided  giving  them  any  intimation  of  my 
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knowledge  of  their  reported  disaffection,  or  affording  them  any  grounds  for  even 
an  idea  that  under  any  circumstances  the  right  to  pass  through  their  country 
would  be  relinquished.  I  closed  by  inviting  them  to  speak  freely.  They  then 
asked  to  be  allowed  until  the  next  day  to  deliberate,  and  promised  that  they 
would  then  give  me  an  answer. 

Upon  meeting  in  council  the  following  morning,  I  suggested  to  the  chiefs  that 
as  I  had  an  interpreter  in  whom  I  could  confide,  it  was  desirable  that  they 
should  select  one  in  whom  they  would  also  be  willing  to  trust. 

Thereupon  they  selected  Jean  Lefrombois,  the  interpreter  of  the  trading  house. 
All  things  being  then  in  readiness,  Bear  Rib,  the  head  chief  of  the  Unkpapa 
band,  spoke  as  follows  : 

My  Brother  :  To  whom  does  this  land  belong  ?  I  believe  it  belongs  to  me.  Look  at 
me  and  at  this  ground.  Which  do  you  think  is  the  oldest  ?  The  ground,  and  on  it  I  was 
born.  I  have  no  instruction  ;  I  give  my  own  ideas.  The  land  was  born  before  us  ;  I  do 
not  know  how  many  years  ;  it  is  much  older  than  I. 

Here  we  are.  We  are  nine  nations,  (or  bands.)  Here  are  our  principal  men  gathered 
together.  When  you  tell  us  anything  we  wish  to  say  "yes,"  (that  is  consent,)  to  what  we 
like,  and  you  will  do  the  same.  There  are  none  of  the  Yanctons  here.  Where  are  they  ? 
It  is  said  I  have  a  father,  (the  agent,)  and  when  he  tells  me  anything  I  say  "yes;"  and 
when  I  ask  him  anything,  I  want  him  to  say  "yes." 

I  call  you  my  brother.  What  you  told  me  yesterday  I  believe  is  true,  and  I  slept  satisfied 
last  night.  The  Yanctons  below  us  are  poor  people.  I  don't  know  where  their  land  is.  I 
pity  them.  These  lower  Yanctons  I  know  did  own  a  piece  of  land,  but  they  sold  it  long 
ago.  I  do  not  know  where  they  got  any  more.  Since  I  have  been  born  I  do  not  Icuoav  who 
owns  two,  three,  four  or  more  pieces  of  land.  When  I  get  land  it  is  all  in  one  piece,  and  we 
were  born  and  still  live  on  it.  These  Yanctons,  we  took  pity  on  them.  They  have  no  land. 
We  lent  them  what  they  had  to  grow  corn  on  it.  We  gave  them  a  thousand  horses  to  keep 
that  land  for  us,  but  I  never  told  them  to  steal  it  and  go  and  sell  it.  I  call  you  my  brother, 
and  I  want  you  to  take  pity  on  me,  and  if  any  one  steals  anything  from  me  I  want  the  privi- 
lege ot  calling  for  it.  If  those  men,  who  did  it  secretly,  had  asked  me  to  make  a  treaty  for 
its  sale,  I  should  not  have  consented. 

We  avIio  arc  here  all  understand  each  other,  but  I  do  not  agree  that  they  should  steal  the 
land  and  sell  it.  If  the  white  people  want  my  land,  and  I  should  give  it  to  them,  where 
should  I  stay  ?  I  have  no  place  else  to  go.  To-day  I  talk  very  good,  say  good  words,  and 
why  do  they  not  report  them  to  my  great  father?  What  I  say  to-day  I  assume  will  go  to 
my  great  father  ? 

My  brother,  what  I  tell  you  I  tell  my  father  (agent)  also.  He  takes  my  words  and  puts 
them  into  the  water,  and  makes  other  reports  of  what  words  I  send  to  my  great  father.  I 
believe  there  are  poor  people  below  who  put  other  words  in  the  place  of  those  I  say.  My 
brother,  look  at  me ;  you  do  not  find  me  poor,  but  when  this  ground  is  gone  then  1  will  be 
poor  indeed. 

My  brother,  I  will  speak  no  bad  words.  What  I  say  I  will  tell  you  as  a  good  friend  ;  and 
what  I  tell  you  I  wish  you  to  say  "  yes  "  to  in  the  same  way.  When  my  great  father  sends 
white  people  to  this  country  I  do  not  strike  them,  but  help  them,  and  act  as  their  friend.  I 
know  this  :  if  I  should  go  below  and  have  no  money,  the  whites  would  not  let  me  go. 

Everything  our  great  lather  sends  to  tell  me  I  know  is  for  our  good,  and  I  always  listen 
to  him.  One  thing  I  am  thinking  about,  and  I  am  going  to  tell  you.  General  Harney  has 
been  here  and  made  ten  chiefs.  What  he  said  I  have  not  forgotten.  General  Harney  told 
us  that  no  whites  were  going  to  travel  through  this  country  ;  but  I  see  wagons  landed  and 
you  wish  to  go  through.  For  my  own  part  I  am  willing,  as  you  are  sent  by  the  great  father. 
I  always  listen  to  the  whites.  I  am  an  Indian,  and  not  bad.  What  I  think  is  good.  I  hope 
you  will  take  pity  on  me,  and  that  the  white  people  below  will  keep  away. 

I  hear  that  a  reservation  has  been  kept  for  the  Yanctons  below.  I  will  speak  again  on  this 
subject.  If  you  were  to  ask  me  for  a  piece  of  land  I  would  not  give  it.  I  cannot  spare  it, 
and  I  like  it  very  much.  All  this  country  oh  each  side  of  this  river  belongs  to  me.  I  know 
that  from  the  Mississippi  to  this  river  the  country  all  belongs  to  us,  and  that  we  have  trav- 
eled from  the  Yellowstone  to  the  Platte.  All  this  country,  as  I  have  said,  is  ours,  and  if 
you,  my  brother,  should  ask  me  for  it  I  would  not  give  it  to  you,  for  I  like  it  and  I  hope  you 
will  listen  to  me. 

Two  Bears,  head  chief  of  the  Yanctonais,  followed  in  a  long  speech  in  the 
same  strain,  asking  many  questions  in  regard  to  the  Yancton  treaty,  to  which 
I  replied  as  best  I  could,  finding  my  data  in  a  copy  of  the  treaty  in  possession 
of  Major  Schoonover.  He  closed  by  earnestly  appealing  to  me  not  to  go  through 
their  country. 

To  this  I  replied  that  one  of  the  stipulations  of  the  Harney  treaty  was  that 
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persons  travelling  by  authority  should  not  be  molested,  and  that  it  was  only  upon 
condition  that  they  would  carry  out  that  agreement  that  I  should  give  them  the 
promised  goods,  thus  claiming  the  privilege  of  transit  as  a  right  and  not  as  a 
favor.  I  also  told  them  I  could  only  obey  my  instructions,  and  that  I  had  no 
orders  with  reference  to  talking  about  the  Yancton  treaty.  Their  language  I 
would  report,  but  I  could  do  nothing  more. 

The  "talk"  continued  throughout  the  day,  others  of  the  chiefs  speaking,  and 
all  dwelling  on  the  Yancton  treaty  and  their  unwillingness  that  I  should  pass 
through  their  country,  urging  that  I  should  go  around  by  the  Yellowstone. 
Finding,  however,  that  I  was  firm  upon  this  latter  point,  they  then  inquired  if 
the  tribes  would  be  held  responsible  if  some  of  the  young  men,  whom  the  chiefs 
could  not  restrain,  should  give  me  trouble. 

I  replied  that  the  President  would  undoubtedly  hold  the  entire  nation  respon- 
sible if  I  should  be  molested,  adding  that  I  was  fully  able  to  defend  myself,  if 
necessary,  and  that  I  should  certainly  do  so  I  also  declared  that  even  if  I  was 
entirely  alone  I  was  unquestionably  entitled  to  the  right  of  transit  through  their 
country,  and  if  I  was  attacked  the  President  would  send  soldiers  and  wipe  the 
entire  nation  from  existence.  After  further  conference,  without  satisfactory 
results,  I  declared  I  should  talk  no  longer,  and  demanded  an  immediate  answer 
to  the  simple  question  :  Would  they  take  the  goods  and  guarantee  my  safe  pas- 
sage through  their  territory,  as  stipulated  in  the  Harney  treaty,  or  should  I 
keep  the  former  and  force  my  way  through  ?  The  presentation  of  this  alter- 
native was  sufficient,  and  they  replied,  "  you  can  go."  I  then  demanded  that 
they  should  furnish  the  expedition  a  competent  guide,  and  stated  my  readiness 
to  deliver  to  them  their  goods.  They  replied  that  their  people  were  not  present, 
and  therefore  they  would  not  be  able  to  remove  the  latter.  It  was  then  arranged 
that  I  should  deliver  them,  with  the  understanding  that  they  should  be  stored 
at  this  point  until  the  chiefs  conld  assemble  their  people  for  their  removal.  All 
questions  being  thus  amicably  settled,  the  council  closed  with  the  shaking  of 
hands. 

Shortly  after  the  close  of  this  conference  I  visited  the  trading-house,  where 
the  chiefs  were  lodged  in  a  large  apartment  specially  devoted  to  their  accom- 
modation. I  found  myself  "behind  the  scenes  "  and  in  the  midst  of  the  reve- 
lations usually  attending  such  investigations. 

The  Indians  were  lounging  about  the  room  literally  au  naturel.  They  had 
discarded  their  gaudy  vestments  and  barbaric  trappings,  and  with  these  their 
glory  had  departed.  A  filthy  cloth  about  the  loins,  a  worn  buffalo  robe,  or  a 
greasy  blanket,  constituted  the  only  covering  to  their  nakedness.  They  were 
lying  about  on  the  floor  in  all  conceivable  postures,  their  whole  air  and  appear- 
ance indicating  ignorance  and  indolence,  while  the  inevitable  pipe  was  being 
passed  from  hand  to  hand.  Dirt  and  degradation  were  the  inseparable  accom- 
paniments of  this  scene,  which  produced  an  ineffaceable  impression  upon  my 
mind,  banishing  all  ideas  of  dignity  in  the  Indian  character,  and  leaving  a  viv- 
idly realizing  sense  of  the  fact  that  the  red  men  are  savages. 

It  having  been  decided  that  we  should  leave  the  river  at  this  point,  our  equip- 
ment was  landed  hastily  from  the  steamer,  and  Ave  pitched  our  tents  upon  the 
bank  about  dark.  Sentinels  were  posted,  and  thus  we  quietly  passed  our  first 
night  in  camp. 

From  June  20  to  June  28,  we  remained  at  Fort  Pierre,  delivering  the  goods 
to  the  Indians,  purchasing  such  articles  for  our  outfit  as  were  needed  and  obtain- 
able, loading  our  wagons,  and  perfecting  the  other  arrangements  for  our  journey. 
I  had  hoped  to  obtain  horses  from  the  Indians,  but  they  were  so  perverse  that 
nothing  could  be  procured  from  them,  save  through  the  medium  of  the  regular 
traders.  Whether  this  was  the  unbiased  and  deliberate  action  of  the  Indians, 
or  the  result  of  the  influence  of  the  traders,  I  am  not  prepared  to  say.  It  is 
certain,   however,  that  it  operated  exclusively  for  the  benefit  of  the  traders, 
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from  whom  we  were  compelled  to  make  all  indispensable  purchases,  paying  such 
prices  as  they  were  pleased  to  demand. 

On  the  23d  of  June  we  were  visited  by  a  party  of  some  40  warriors  of  the 
Brule  Sioux,  under  their  sub-chief,  the  Medicine  Cap,  or  as  he  is  generally 
known,  the  Frog.  This  chief  seemed  to  exercise  much  greater  authority  over 
his  warriors  than  is  usual,  and  he  is  one  of  the  finest  representatives  of  the 
Indian  race  I  have  met.  About  35  years  of  age,  straight  as  an  arrow,  over  six 
feet  in  height,  possessed  of  striking  features,  a  keen  black  eye,  and  an  expres- 
sive face,  he  is  physically  one  of  nature's  noblemen.  I  was  near  the  trading- 
house  at  the  time  of  his  arrival.  He  ordered  his  men  not  to  come  in  but  to 
seat  themselves  on  the  outside  at  some  distance  and  wait  for  him.  These 
orders  were  obeyed  as  quietly  and  promptly  as  if  by  a  body  of  well-trained 
troops.  He  then  entered  the  trading-house,  accompanied  by  three  of  the  old 
men  of  his  band,  and  I  followed.  After  a  prolonged  conversation  I  extended 
to  him  an  invitation  to  visit  my  camp,  which  he  readily  accepted.  Accordingly 
early  in  the  afternoon  my  sentinels  reported  the  approach  of  a  body  of  Indians 
from  the  direction  of  the  trading-house.  They  proved  to  be  the  Brules,  but  the 
Frog  was  not  in  the  number.  They  came  to  our  lines  but  did  not  attempt  to 
cross,  and  instead,  quietly  took  seats  upon  the  grass  just  beyond  the  limits  of 
our  encampment.  After  the  lapse  of  an  hour  the  chief,  accompanied  by  the  old 
men  of  his  band  and  an  interpreter,  was  discovered  approaching  from  the  trading- 
house.  He  walked  directly  to  my  tent  and  apologized  for  the  delay  by  explain- 
ing that  he  had  been  in  search  of  an  interpreter,  knowing  that  the  visit  would 
be  useless  unless  he  could  talk.  I  expressed  my  pleasure  at  seeing  him  and 
also  my  admiration  at  the  discipline  he  maintained  in  his  band. 

He  replied  that  they  were  good  people ;  their  hearts  were  good  to  the  whites, 
and  he  had  tried  to  restrain  the  Indians  and  keep  peace  with  the  whites.  He 
added  that  he  had  with  him  but  a  small  party  of  men,  who  had  come  to  trade, 
having  left  their  families  and  lodges  behind  them,  as  they  wished  to  return  as 
soon  as  possible  ;  they  could  not  bring  their  lodges  for  the  reason  that  it  required 
too  many  horses  to  carry  the  poles. 

At  this  I  remarked  that  a  white  man  had  improved  upon  their  lodges  and  made 
much  money  by  it,  (alluding  to  the  Sibley  tent,)  and  pointed  to  one  that  was 
pitched  near  by.  He  looked  at  it,  and  observing  how  perfectly  smooth  it  was 
replied,  "  It  must  have  a  great  many  poles."  I  answered,  "  No ;  only  one." 
With  a  start  of  surprise  he  exclaimed,  "  Let  me  go  and  see  it."  He  examined 
it  carefully,  but  when  he  saw  the  single  pole  standing  on  an  iron  tripod  for  a 
base,  with  the  iron  ring  and  chain  at  the  top,  he  remarked,  sorrowfully,  "  Ah  ! 
that  is  iron ;  we  cannot  have  it."  I  asked,  "  Why,  cannot  that  be  made  of 
wood  ?"  After  examining  it  carefully  he  replied,  "  I  think  it  can  ;  I  have  a  man 
in  my  tribe  I  think  can  make  one.  He  can  make  an  excellent  axe  helve,  and 
I  think  he  can  make  that ;  I  will  have  him  try." 

The  interest  and  eagerness  for  improvement  exhibited  by  this  Indian  was 
wholly  in  contradiction  to  the  usually  received  opinion  that  they  are  indifferent 
or  lack  curiosity.  I  should  not  be  surprised  to  learn  that  he  had  extemporized 
Sibley  tents  for  his  band.  I  also  showed  him  the  goods  I  had  left  for  the 
Brules,  with  which  he.  seemed  much  pleased,  saying-  they  would  come  with  their 
head  chief  and  get  them.  Before  parting  I  made  him  a  small  present  from  my 
limited  stock  of  Indian  goods,  with  which  he  was  greatly  delighted. 

Tuesday ;  June  28. — All  of  our  arrangements  having  been  perfected,  we  broke 
camp  early  this  morning.  The  multiplicity  of  little  things  demanding  attention, 
the  fact  that  our  animals  were  unused  to  work,  the  inexperience  of  our  drivers, 
and  many  minor  causes,  produced  innumerable  delays,  however,  so  that  although 
we  were  up  at  4  a.  m.,  9  o'clock  had  arrived  before  the  train  was  in  motion. 
All  things  considered,  our  start  was  a  success,  and  we  had  far  less  trouble  than 
was  anticipated  with  refractory  mules  and  similar  annoyances. 
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My  original  intention  was  to  ascend  the  Missouri  to  the  mouth  of  the  Shayenne, 
and  thence  push  up  the  valley  of  that  stream,  but  from  the  representations  of 
the  traders  and  Indians  I  was  satisfied  that  travel  by  this  route  would  be  arduous 
if  not  impracticable,  and  as  it  was  essential  that  our  animals  should  become  fully 
accustomed  to  work  before  attempting  difficult  roads,  I  determined  to  follow  the 
ordinary  course  of  the  traders  to  the  Shayenne. 

We  started  directly  west,  following  the  road  to  Fort  Laramie.  At  the  distance 
of  about  a  mile  from  camp  we  reached  the  bluffs,  at  the  foot  of  which  were  a 
number  of  Indian  graves,  the  bodies  being  either  enclosed  in  boxes,  many  of 
which  were  not  more  than  four  feet  in  length,  although  containing  the  remains 
of  adults,  or  else  wrapped  in  skins  or  blankets  and  laid  upon  scaffolds  of  poles 
from  four  to  six  feet  in  height.  Some  of  the  bodies  were  rolled  in  scarlet 
blankets  and  flags,  and  other  votive  offerings  of  cloth  or  ornaments  decorated 
all  the  scaffolds.  The  scene  was  well  calculated  to  remind  us  that  we  had  left 
civilization  and  were  now  among  savages. 

Through  a  convenient  ravine,  a  long  gradual  slope  of  about  two  miles  brought 
us  without  difficulty  to  the  summit  of  the  bluffs,  where  we  entered  upon  a  wide 
table-land  so  nearly  level  that  the  eye  could  not  detect  the  course  of  the  drain- 
age. 

Passing  some  four  miles  over  this  high  prairie,  we  reached  the  descent  to 
the  valley  of  Willow  creek,  a  tributary  to  the  Wakpa  Shicha,  or  Bad  river, 
or,  as  called  by  the  traders,  the  Teton.  The  declivity  was  abrupt,  and  in  descend- 
ing it  the  awkwardness  of  one  of  the  drivers  resulted  in  the  inversion  of  the 
relative  positions  of  his  cart,  its  contents,  and  himself.  No  serious  damage 
resulted,  however,  and  we  soon  reached  the  bed  of  Willow  creek,  and  encamped 
after  a  day's  march  of  eight  and  a  half  miles. 

This  point  is  the  traders'  usual  camping  ground  for  the  first  night  after  leaving 
Fort  Pierre,  the  rule  being  a  short  march  for  the  first  day.  We  found  here  but 
a  scanty  supply  of  poor  water,  stagnant  in  pools  in  the  bed  of  the  stream.  Fuel 
is  also  scarce,  the  timber  being  limited  to  a  few  cottonwoods  and  willows.  The 
grass  is  tolerably  good.  The  valley  of  the  stream  is  narrow  with  high  hills  on 
each  side.  We  were  accompanied  to  camp  by  one  of  the  employes  of  the  trading 
post,  and  the  afternoon  was  occupied  in  writing  final  adieu  to  friends,  to  be  sent 
back  to  Fort  Pierre,  and  there  await  the  return  of  the  steamers  from  the  mouth 
of  the  Yellowstone. 

Wednesday,  June  29. — We  left  camp  at  6  J  o'clock,  a.  m.,  crossing  Willow 
creek  and  climbing  a  long  and  steep  ascent  before  again  reaching  the  table -laud. 
Our  day's  march  was  over  high  and  somewhat  broken  country,  the  ground  being 
parched  and  dry,  and  the  whole  landscape  characterized  by  the  sombre  tints  of 
autumn.  The  general  avidity  was  occasionally  relieved  by  narrow  strips  of 
green  verdure  marking  the  course  of  the  drainage  during  the  melting  of  snow 
or  in  wet  weather.  Now  should  be  the  commencement  of  harvest,  but  no  crops 
would  ripen  here  for  lack  of  moisture. 

Our  route  lay  along  the  divide  between  branches  of  the  Teton  river,  having 
Willow  creek  upon  the  right  for  the  first  seven  or  eight  miles.  About  ten  miles 
from  camp  we  crossed  the  bed  of  Frozen  Man's  creek,  a;  small  prairie  drain  now 
dry.  Its  valley  promises  tolerable  grass  but  no  wood.  We  encamped  after  a 
march  of  15  miles  on  Water  Holes  creek,  where,  as  the  name  indicates,  a  small 
supply  of  water  was  found  standing  in  pools.  The  pasturage  was  passable,  but. 
our  suppers  were  cooked  with  fuel  brought  from  our  previous  encampment  on 
Willow  creek.  During. the  day  we  did  not  see  a  stick  of  wood  large  enough  for 
a  riding  switch. 

Thursday,  June  30. — This  morning  we  lost  one  of  our  Indian  horses.  During 
the  night  he  slipped  his  halter,  and  not  being  accustomed  to  the  herd,  wandered 
off  and,  by  his  wildness,  defied  all  efforts  at  recapture.  When  last  seen  he  was 
travelling  towards  Fort  Laramie  at  a  rate  of  speed  that  justified  the  expectation 
of  his  early  arrival  at  that  post. 
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Since  leaving  Fort  Pierre  we  have  been  following  the  Fort  Laramie  road,  but 
this  morning,  about  two  miles  from  camp,  abandoned  it,  diverging  to  the  north 
and  crossing  the  ridge  separating  the  waters  of  the  Teton  from  those  of  the 
Shayenne.  The  country  is  high  but  not  broken,  offering  no  special  obstructions 
to  the  passage  of  wagons. 

We  encamped  at  night  near  the  head  of  a  small  tributary  of  the  Shayenne, 
which  the  guide  calls  Hermaphrodite  creek.  Its  water  was  also  found  in  stag- 
nant pools,  and  was  quite  warm,  although  not  unpalatable.  The  distance  trav- 
elled to-day  was  19J  miles.  The  night  was  cloudy,  a  fact  which  prevented 
astronomical  observations. 

Friday,  July  1. — We  left  camp  this  morning  at  5 J  o'clock,  the  character  of 
the  country  traversed  being  unchanged.  To  our  right  the  valley  of  the  Shayenne 
could  be  seen  in  the  distance,  the  neighboring  bluffs  presenting  a  rugged  and 
forbidding  appearance. 

Six  miles  from  camp  we  crossed  the  bed  of  another  stream,  Dry  Wood  creek 
by  name,  now  consisting  only  of  a  series  of  water  holes,  and  resembling  in  its 
general  characteristics  those  previously  described. 

At  about  10  miles  distance  from  the  starting  point  of  the  day,  we  entered  upon 
a  high  plateau  stretching  out  five  or  six  miles  and  ending  at  the  bluffs  of  the 
Shayenne.  Here  we  found  our  first  serious  obstructions.  The  descent  was 
very  abrupt,  and  at  one  point  it  was  found  necessary  to  attach  ropes  to  our 
wagons  and  carts,  and,  having  them  thus  steadied,  to  lower  them  down  by  hand. 
A  little  labor  will,  however,  render  the  road  perfectly  practicable. 

Upon  reaching  the  river  bottom  we  crossed  the  mouth  of  Plum  creek,  an 
insignificant  stream,  in  whose  passage  we  experienced  more  trouble  from  mud 
than  water,  and  encamped  about  a  mile  beyond  in  a  grove  of  cottonwood  trees, 
upon  the  banks  of  the  Shayenne,  which,  at  this  point,  is  muddy  and  rapid,  resem- 
bling the  Missouri  upon  a  diminished  scale.  It  is  the  first  running  water  we 
have  seen  since  leaving  the  Missouri,  a  distance  of  63  miles. 

In  the  country  travelled  by  us  thus  far,  there  is  not  suitable  timber  sufficient 
to  construct  a  single  log  cabin  15  feet  square,  and  if  half  a  dozen  settlers  were 
to  locate  upon  it  they  would  exhaust  the  entire  stock  of  fuel  before  the  first 
winter  had  elapsed,  with  the  imminent  danger  of  meeting  death  by  freezing.  It 
is  practicable,  however,  for  ordinary  frontier  travel  at  the  proper  season,  although 
the  scarcity  of  wood  and  water  and  the  quality  of  the  grass  would  forbid  attempts 
of  this  nature  upon  any  extended  scale.  That  the  country  is  totally  unfit  for 
agricultural  purposes  appears  to  me  unquestionable. 

Saturday,  July  2. — 1  determined  to  spend  the  day  in  the  valley  of  the  Shay- 
enne, and  explore  this  stream  above  and  below  the  point  at  which  we  had 
reached  it.  In  order  that  no  time  should  be  lost,  however,  we  struck  our  tents 
and  crossing  the  river  encamped  about  three  miles  above  our  previous  position. 

Difficulty  was  experienced  in  fording  the  Shayenne,  its  bed  being  little  else 
than  a  quicksand.  At  the  point  ultimately  selected  the  water  was  but  two  and 
a  half  feet  deep,  just  touching  the  body  of  the  carts  but  doing  no  harm.  By 
rapid  driving  all  the  teams  crossed  in  safety  excepting  one  cart,  which  sunk  in 
the  sand,  thus  compelling  us  to  unload  it.  The  chronometers  I  directed  to  be 
carried  over  by  hand,  thereby  nearly  losing  one,  the  horse  of  its  bearer,  Mr. 
Fillebrown,  sinking  in  the  quicksand,  but  he,  having  the  presence  of  mind  to 
dismount,  came  over  with  his  burden  in  safety. 

The  valley  of  the  Shayenne  is  about  a  mile  in  width,  with  a  fringe  of  cotton- 
wood  trees  bordering  the  stream.  The  soil  is  good,  the  surface  being  covered 
with  a  heavy  growth  of  long  grass.  The  trees  are  short,  gnarled,  and  very  much 
scattered,  presenting  the  general  appearance  of  old  orchards,  and  there  is  no 
difficulty  in  passing  through  in  any  direction. 

Our  camp  is  in  one  of  those  open  groves,  and  the  refreshing  grass  and  grateful 
6-hade  is  in  striking  contrast  with  our  previous  encampments.     The  bluffs  bor- 
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dering  the  river  are  about  500  feet  in  height,  being  in  most  places  impassable 
for  wagons,  and  are  covered  with  the  bunch  grass  of  the  prairie. 

Before  leaving  camp  this  morning  I  directed  Mr.  Hutton  to  descend  the  river, 
as  far  as  compatible  with  a  return  in  the  evening,  sketching  its  course  and  ascer- 
taining its  general  character.  Mr.  Snowden  also  received  the  same  instructions 
as  to  explorations  up  stream,  and  each  gentleman  was  accompanied  by  an 
attendant. 

Both  returned  promptly,  and  Mr.  Hutton  reported  that  the  valley  below 
remained  of  the  same  character  as  at  our  crossing,  the  bluffs,  however,  becoming 
more  broken  and  impracticable.  Mr.  Snowden  reported  that  above  the  river 
impinged  frequently  upon  the  bluffs  on  either  side,  so  that  it  would  be  impossi- 
ble to  follow  the  valley  without  making  frequent  crossings.  This  determined 
me  to  leave  the  river  and  proceed  along  the  bluffs  on  the  north  side— a  course 
in  accordance  with  the  advice  of  our  Indian  guide. 

The  day  has  been  very  sultry,  the  thermometer  standing  at  100°  in  the  shade  ; 
the  difference  between  the  wet  and  dry  bulbs  being  30°.  The  exposure  to  wind 
and  sun  is  telling  upon  the  faces  and  lips  of  the  party,  totally  unaccustomed 
thereto,  but,  in  other  respects,  the  continued  good  health  of  all  is  remarkable. 

Sunday,  July  3. — We  remained  in  camp  to-day,  believing  this  to  be  my  duty 
to  my  Maker,  my  country,  and  the  party.  I  have  determined  that  nothing  but 
absolute  necessity  shall  induce  me  to  move  camp  on  the  Sabbath,  recognizing 
as  I  do  that  the  solemn  command  for  its  observance  is  as  binding  upon  the 
plains  as  elsewhere.  Consequently  nothing  save  the  necessary  guard  duty  was 
required  of  any  of  the  party. 

After  dinner  I  invited  all  who  were  willing  to  attend  a  short  religious  service, 
consisting  of  the  reading  of  a  portion  of  Scripture,  and  of  a  short  sermon,  and 
closing  with  prayer.     I  am  glad  to  be  able  to  say  the  service  was  well  attended. 

Towards  night  a  heavy  gale  arose,  requiring  all  hands  to  turn  out  and  fasten 
down  their  tents.  After  dark  a  bright  light  was  observed  in  the  prairie  to  the 
north  of  us,  which  Bridger  interpreted  as  indicating  that  the  Indians  are  watch- 
ing our  movements. 

Monday,  July  6. — We  had  not  the  time  to  show  our  patriotism  by  remain- 
ing in  camp  to-day,  and  therefore  concluded  to  do  so  by  marching.  We 
left  camp  before  6  o'clock,  and  passing  up  the  valley  a  short  distance,  availed 
ourselves  of  a  convenient  ravine  to  climb  the  hills  upon  the  north  side  of  the 
river.  The  ascent  was  long  and  tedious,  but  most  of  the  teams  reached  the 
summit  without  doubling,  and  we  then  started  along  the  divide  between  the 
Shayenne  and  Cherry  creek,  which  soon  became  very  narrow,  until  about  six 
miles  from  camp,  the  river  turned  more  to  the  southwest,  our  route  continuing 
along  the  divide  nearly  west. 

The  day  was  intensely  hot,  the  thermometer  standing  at  107°  in  the  shade, 
and  our  sufferings  were  extreme.  No  tree  nor  shrub  afforded  shelter  from  the 
beating  rays  of  the  sun,  while  a  brisk  breeze  from  the  southwest,  sweeping  over 
the  parched  and  heated  soil,  struck  us  like  a  blast  from  a  furnace.  Both  men 
and  animals  were  almost  overcome  by  fatigue  and  great  thirst,  the  only  water 
upon  the  route  being  one  or  two  small  pools  that  were  found  to  be  far  too  salty 
for  use.  All  who  could  be  spared  from  the  train  scattered  over  the  country  in 
pursuit  of  water,  and  ultimately,  after  a  terrible  march  of  19  miles,  a  pool  was 
found  that  could  at  least  be  swallowed,  although  the  taste  resembled  that  of  a 
weak  solution  of  Epsom  salts.  Here  we  determined  to  encamp,  and  gladly 
sought  shelter  beneath  the  wagons  and  carts  from  the  blazing  sun. 

Before  leaving  the  steamers  the  party  had  been  presented  by  Mr.  Chouteau 
with  a  basket  of  champagne,  which  had  been  kept  with  special  reference  to  the 
celebration  of  the  national  birthday.  After  camping,  therefore,  it  was  brought 
forth,  and  although  warmer  than  is  generally  desirable,  our  thirst  and  exhaus- 
tion rendered  it  very  enjoyable  and  refreshing.     As  to  myself,  the  heat  and 
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labors  of  the  clay  brought  on  a  high  fever,  and  I  laid  down  with  the  reflection 
that  this  was  a  Fourth  of  July  not  soon  to  be  forgotten. 

Tuesday,  July  5. — A  change  of  wind  in  the  night  brought  an  agreeable 
change  of  temperature,  and  morning  found  me  well  aud  ready  for  an  early  start. 
Two  miles  from  camp  we  found  a  pool  of  fresh  water,  with  which  our  canteens 
were  filled.  Two  or  three  miles  further  other  pools  were  found,  all  being  in  the 
beds  of  small  streams  which  drain  into  the  Shayenne.  Our  day's  inarch  was 
over  a  gently  rolling  country,  through  which  several  herds  of  antelope  were 
roaming,  being  the  first  game  that  has  been  seen.  The  hills  are  covered 
with  grass,  but  it  is  parched  and  dry,  and  only  in  the  valleys  is  there  any 
relief  from  the  universally  brown  appearance  of  the  landscape.  The  soil  is  good, 
and  if  irrigation  were  possible,  would  yield  bountifully ;  but,  judging  from  the 
present  season,  the  want  of  moisture  is  beyond  remedy. 

The  valley  of  the  Shayenne  has  been  visible  upon  the  left  most  of  the  time 
since  we  abandoned  it,  so  that  it  can  be  traced  with  considerable  accuracy. 
The  hills  by  the  river  are  very  broken,  and  we  have  kept  near  the  divide  for 
the  purpose  of  finding  good  travelling.  Our  Indian  guide  states  that  Cherry 
creek  lies  but  a  short  distance  to  the  north.  Owing  to  the  hardships  of  yester- 
day I  did  not  attempt  a  long  march  to  day,  but  halted  on  a  small  branch  of  the 
Shayenne,  after  travelling  12J  miles.  We  found  water  again  in  holes  and  the 
grass  tolerably  good,  but  wood  as  usual  is  scarce. 

Wednesday,  July  6. — The  stream  upon  which  we  were  encamped  last 
night  is  called  by  our  Indian  guide  Painted  Wood  creek,  a  title  for  which  the 
only  possible  excuse  is  the  presence  of  so  little  wood  of  any  description. 

We  have  been  travelling  for  some  clays  upon  an  old  Indian  trail,  which  has 
materially  aided  us.  Soon  after  leaving  camp  this  morning,  however,  we  dis- 
covered tbat  this  was  carrying  us  too  far  to  the  north,  and  we  therefore  aban- 
doned it,  continuing  nearly  due  west  and  keeping  near  the  upper  part  of  the 
drainage  into  the  Shayenne,  the  streams  all  running  to  the  southeast  into  that 
river.  The  country  continues  unchanged — a  high  rolling  prairie,  with  no  dis- 
tinctive characteristic  from  that  previously  described. 

I  despatched  Mr.  Hutton  to  locate  the  forks  of  the  Shayenne,  but  he  returned 
at  night  without  succeeding,  reporting  that  the  country  in  the  immediate  vicinity 
of  the  river  is  very  broken,  being  impassable  on  horseback  in  most  places,  so  that 
he  had  not  the  time  to  penetrate  as  far  as  would  be  necessary  and  return  at  night, 
as  he  had  been  instructed.     Another  attempt  will  be  made  to-morrow. 

Here  the  river  bluffs  are  visible  apparently  about  ten  miles  to  our  left,  and 
the  country  in  the  distance  does  not  threaten  any  difficulty  in  its  crossing,  but 
it  is  only  by  close  inspection  that  its  true  character  can  be  determined.  Cherry 
creek  can  be  seen  three  or  four  miles  to  our  right,  and  our  Indian  guide  states 
that  there  is  running  water  in  it  only  in  the  wet  season.  Its  valley  is 
level  and  open,  and  contains  but  little  timber.  As  the  soil  here  is  excellent,  I 
question  if  the  scarcity  of  timber  is  not  due  entirely  to  the  absence  of  moisture. 

Our  camp  is  upon  another  branch  of  the  Shayenne,  and  water  is  still  only 
found  in  holes,  while  wood  also  continues  very  scarce.  After  getting  into  camp 
I  attempted  some  computations,  but  found  the  weather  too  hot  for  mental  labor, 
the  thermometer  standing  at  104°  in  the  shade. 

Thursday,  July  7. — An  early  start  was  effected  this  morning  with  the 
intention  of  a  long  day's  march.  We  travelled  for  three  miles  up  a  gentle  slope, 
reaching  the  divide  between  the  Shayenne  and  Owl  Feather  creek,  the  tributary 
of  Cherry  creek,  which  we  have  seen  on  our  right  for  the  past  two  days.  Six 
miles  from  camp  we  reached  the  creek  itself,  and  found  it  in  a  wide  open  valley, 
with  its  banks  lined  by  trees,  presenting  a  prospect  beautiful  in  itself,  and  espe- 
cially pleasing  from  its  variety.  The  water  in  this  stream  is  also  standing  in 
pools,  but  is  abundant.  The  relics  of  a  large  encampment  prove  this  to  be  a 
favorite  resort  of  the  Indians,  and  the  "  signs"  also  indicate  the  recent  presence 
of  buffaloes. 
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Twelve  miles  from  camp,  Owl  Feather  creek  bent  to  tlie  northwest,  and  we 
left  it  advancing  still  westward.  By  a  long  and  gradual  slope,  we  again 
ascended  the  divide  between  it  and  the  Shayenne,  the  summit  being  the  highest 
point  yet  reached.  From  it  we  had  our  first  view  of  the  Black  Hills.  Behind 
the  entire  line  of  our  day's  march  was  visible,  and  in  the  north  could  be  seen 
the  far  remote  buttes  about  the  sources  of  the  Moreau.  Nothing,  however,  save 
the  Black  Hills,  towards  which  we  were  advancing,  was  visible  that  threatened 
to  intercept  our  march,  the  neighboring  country  resembling  that  we  had  already 
crossed  without  noteworthy  "difficulty. 

We  descended  a  short  distance  from  the  summit  of  the  ridge,  and  encamped 
upon  another  tributary  of  the  Shayenne.  I  immediately  ordered  a  well  to  be 
dug  in  the  bed  of  the  stream,  and  at  a  depth  of  three  feet  found  water  of  the 
temperature  of  54°  Fahr.,  which  was  an  immense  improvement  upon  any  we 
have  tasted  since  being  deprived  of  the  ice-water  of  the  steamers.  Water  for 
our  animals  was  found  as  usual  in  holes,  but  wood  at  this  camp  was  still  very 
scarce.     The  grass  was  tolerably  fair. 

There  has  been  more  gravel  noticeable  in  the  soil  passed  over  to-day  than 
heretofore,  and  occasional  outcroppings  of  an  inferior  sandstone  show  decided 
geological  changes,  indicating  that  we  are  approaching  the  upheaval  of  the 
Black  Hills. 

Mr.  Hutton  spent  the  day  away  from  the  train  in  locating  the  forks  of  the 
Shayonne,  his  efforts  being  crowned  with  success.  He  reports  the  country  near 
the  river  as  generally  impassable,  even  on  horseback,  so  that  a  march  up 
the  river  bank  would  have  been  impossible.  Clouds  obscured  the  sky  at  night, 
and  prevented  observations. 

Friday,  July  8. — We  left  camp  at  5  a.  m.,and,  about  four  miles  out,  crossed 
a  branch  of  the  stream  upon  which  we  had  been  encamped.  Water,  in  holes 
here,  enabled  us  to  refresh  our  animals,  and  we  then  pushed  on  through  a  fine 
level  country,  crossing  several  small  drains  emptying  into  the  Shayenne. 

The  road  presented  no  obstacles  whatever  for  11  miles,  when  we  reached 
the  bed  of  "  Thick-timbered  creek,"  the  descent  to  which  was  steep,  although 
not  very  difficult.  This  creek  takes  its  name  from  a  few  cottonwoods,  elms, 
&c,  in  its  valley,  the  presence  of  a  little  timber  being  a  rarity  sufficient  to  jus- 
tify such  a  recognition  of  the  fact.  After  a  further  march,  we  encamped  on 
Iriquois  creek,  a  tributary  of  the  Shayenne,  whose  water  is  very  salt,  and  totally 
unfit  for  drinking.  We  found  some  that  was  better  by  digging,  but  even  this 
augmented  rather  than  allayed  thirst.  Nevertheless,  as  we  had  already  travelled 
over  16  miles,  and  the  thermometer  now  stood  at  110°  Fahr.  in  the  shade,  there 
was  no  remedy. 

We  have  now  been  out  10  travelling  days,  and  are  140  miles  from  Fort  Pierre. 
The  whole  country  traversed  is  entirely  unfit  for  the  residence  of  whites,  although 
the  soil,  aside  from  its  lack  of  moisture,  might  be  pronounced  good. 

A  few  antelope  are  the  only  living  things  we  have  met  in  this  desolate  tract, 
but  buffaloes  have  evidently  been  here,  and  may  return  at  more  favorable  sea- 
sons of  the  year.  Six  bulls  were  seen  to-day  in  the  distance,  as  we  drove  into 
camp,  being  our  first  sight  of  these  famous  "  lords  of  the  prairie."  We  are  now 
approaching  the  Black  Hills,  however,  and  will  soon  have  them  around  us  in 
abundance. 

The  stream  upon  which  we  are  encamped  now  has  water  only  in  holes,  but 
the  marks  along  the  valley  prove  unmistakably  that  at  times  it  is  deep  and 
probably  impassable.  The  banks  are  abrupt,  but  a  crossing  was  found  without 
difficulty.  To-morrow  we  hope  to  reach  the  north  fork  of  the  Shayenne,  and 
once  more  see  running  water. 

As  yet  we  have  met  no  Indians,  nor  any  indications  of  their  presence  here 
for  months,  although  the  fires  burning  around  us  nightly  show  that  they  are 
watching  our  movements.     Our  Indian  guide,  who  was  furnished  at  Fort  Pierre 
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by  the  chiefs  in  council,  has  been  very  efficient,  perpetually  watching  for  good 
roads,  and,  since  he  has  learned  the  requirements  of  our  wagons,  rarely  mis- 
taking. I  have  furnished  him  a  mule,  and  he  now  seems  extremely  happy  and 
talks  of  accompanying  us  through  the  entire  trip.  His  felicity  is  probably 
explained  by  the  fact  that  he  has  been  abundantly  fed  ;  a  full  stomach  consti- 
tuting the  Indian  idea  of  the  acme  of  all  human  happiness. 

Dark  clouds  at  night  prevented  astronomical  observations,  and  seem  to  pro- 
mise rain,  a  most  acceptable  boon,  if  it  shall  cool  the  heated  air. 

Saturday,  July  9. — We  left  camp  at  5  a.  m.,  and  after  about  four  miles 
march  came  upon  a  small  pool  of  water  which  had  been  fresh,  but  now  gave 
irrefutable  evidence  that  at  least  one  buffalo  was  in  this  region,  the  color  and 
flavor  of  the  barn  being  unmistakable.  This  fact,  however,  did  not  prevent  its 
being  used  freely,  nor  the  taking  away  of  a  supply  in  our  canteens — anything 
that  will  not  create  thirst  being  acceptable. 

The  country  is  here  very  level,  considering  our  proximity  to  the  Shayenne, 
and  an  occasional  turn  to  avoid  a  hill  or  gully  was  all  that  was  required  till  we 
approached  the  river,  when  the  abruptness  of  the  descent  necessitated  consider- 
able search  to  find  a  suitable  road  for  our  wagons.  We  were  successful,  how- 
ever, and  by  noon  crossed  the  stream,  and  pitched  our  tents  in  a  grove  of  young 
cottonwoods  on  its  banks. 

The  river  here  is  a  clear,  beautiful  stream,  about  30  yards  in  width  and  two 
feet  deep,  flowing  over  a  stony  or  gravel  bottom.  The  banks  are  steep  and  of 
loose  sand,  rendering  care  necessary  in  the  selection  of  the  points  at  "which  we 
entered  and  emerged  from  the  stream  in  our  fording,  but  this  was  the  only  diffi- 
culty encountered. 

Our  camp  is  on  a  gentle  slope  on  the  southwest  side  of  the  river,  above  the 
mouth  of  Bear  Butte  creek,  with  a  row  of  cottonwoods  between  us  and  the 
water,  and  the  spot  is  far  more  inviting  than  any  we  have  found  since  com- 
mencing our  life  under  canvas.  Timber  here  is  still  scarce,  and  all  that  is 
visible  could  be  easily  transplanted  into  a  plot  of  a  quarter  of  an  acre.  Very 
little  can  be  found  that  is  fit  for  fuel,  and  none  that  could  be  used  for  building 
purposes.  The  scarcity  of  timber  is,  in  fact,  one  of  the  most  salient  features  of 
the  country.  From  the  Missouri  to  this  point,  a  distance,  of  155  miles,  we  have 
scarcely  seen  trees  enough,  on  the  average,  to  furnish  shade  for  a  single  person 
in  each  square  mile  traversed — certainly  not,  if  we  except  those  in  the  valley  of 
the  Shayenne. 

The  thermometer  for  the  past  week  has  ranged  from  100°  to  110°  Fahr., 
and  yet  our  marches  have  averaged  15  miles  per  day.  This  evening  we 
have  had  quite  a  storm,  accompanied  with  rain,  which  it  is  to  be  hoped  will  cool 
the  air. 

Sunday,  July  10. — We  remained  in  camp  to-day,  in  accordance  with  my 
previously  expressed  determination.  The  rain  last  night  failed  to  cool  the  air, 
as  the  thermometer  this  afternoon  stands  at  100°.  This  evening  a  storm  seems 
to  be  impending  in  the  northwest. 

Monday,  July  11. — We  left  camp  at  5  o'clock  and  20  minutes  a.  m.,  and  trav- 
elled westward  near  the  divide  between  Bear  Butte  creek  and  Cottonwood  creek, 
the  river  bearing  off  to  the  north.  Our  route  laid  over  a  fine  level  country,  cross- 
ing no  streams,  the  drainage  tending  towards  Bear  Butte  creek,  and  the  ridge  upon 
the  right  being  somewhat  broken. 

The  day  was  very  fine,  the  thermometer  not  rising  above  80°  Fahr.,  and 
the  men  and  animals  being  in  excellent  condition,  after  the  rest  of  yesterday, 
we  made  rapid  progress.  After  travelling  13  miles  I  ordered  the  train  to  incline 
to  the  left  for  water,  which  we  found  in  the  north  fork  of  Bear  Butte  creek, 
where  we  encamped,  after  having  marched  16.8  miles.  We  had  scarcely  pitched 
our  tents  before  we  were  visited  by  a  heavy  rain,  coming  from  the  west  out  of 
the  Black  Hills. 
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After  dinner,  as  the  storm  seemed  to  be  over,  a  large  party  started  for  the 
summit  of  Bear  butte,  which  was  not  a  mile  from  our  camp.  Before  reaching 
it,  however,  they  were  drenched  by  another  shower.  This  hill  is  very  steep 
and  the  ascent  difficult,  a  large  part  of  the  path  laying  over  rock  debris,  which, 
on  the  steep  slope,  furnished  only  a  very  treacherous  footing.  The  butte  is 
composed  of  trap,  and  its  upper  portions  are  mainly  destitute  of  vegetation. 
On  the  summit  are  a  few  stunted  pines.  Its  height  is  about  4,500  feet  above 
the  level  of  the  sea,  or  1,500  above  our  camp,  and  the  top  was  reached  by 
the  party  in  an  hour.  This  peak  is  detached  from  the  main  group  of  the  Black 
Hills,  and,  being  at  some  distance  from  them,  forms  a  prominent  landmark,  as  is 
evident  from  the  fact  that  it  has  been  plainly  discernible  by  us  since  the  7  th. 

Rain  fell  most  of  the  afternoon,  but  before  sundown  the  sky  was  illuminated 
in  the  west,  and  a  beautiful  rainbow  spanned  the  butte  in  front  of  our  camp. 
The  mountain  was  nearly  in  the  centre  of  the  arch,  clothed  in  delicate  purple 
tints,  the  contrast  with  the  dark  clouds  in  the  back-ground  forming  a  scene  of 
singular  and  great  beauty. 

Since  dark  the  rain  has  been  falling  steadily,  and  the  prospect  now  seems 
gloomy  for  a  march  to-morrow.  Some  of  our  recruits  are  just  experiencing  the 
first  discomforts  of  camp  life. 

Tuesday,  July  12. — The  morning  was  dark  and  cloudy,  but  we  left  camp 
before  6  o'clock,  a.  m.,  travelling  over  a  comparatively  level  road,  and  our  course 
bearing  a  little  north  of  west.  Eight  and  a  half  miles  from  camp  we  reached 
Cottonwood  creek,*  in  the  valley  of  which  we  found  a  few  stunted  oaks,  the  first 
thus  far  seen.  There  is  a  small  bottom  at  the  point  we  crossed  the  creek,  but 
hills  narrow  upon  the  stream  just  above.  All  the  grass  upon  the  creek  had 
been  recently  burned,  and  to  the  south  among  the  hills  the  smoke  was  still 
rising.     This  creek  is  about  three  feet  wide,  and  flows  over  a  gravel  bed. 

Ascending  the  hills  to  the  west  by  a  long  but  easy  slope,  we  travelled  over 
a  flat  divide  for  two  miles,  and  descended  by  another  gentle  declivity  to  the  east 
fork  of  Crooked,  or  Roman-nosed  creek,  passing  which  we  continued  on  to  the 
west  fork  of  the  same  stream.  Having  crossed  the  burnt  district  we  found  grass 
again  upon  the  west'bank,  and  encamped  here,  having  travelled  15J  miles.  We 
have  been  all  day  skirting  the  Black  Hills,  lying  upon  our  left  and  rising  in  a 
succession  of  dark  ridges,  while  on  our  right  is  an  extended  prairie  view,  varied 
by  several  marked  isolated  hills.  We  are  now  encamped  on  a  little  mountain 
brook,  with  an  abundant  supply  of  fresh  water,  wood,  and  excellent  grass.  The 
soil  in  these  valleys  is  good,  and  the  country  much  more  habitable  than  the 
plains. 

Wednesday,  July  13. — We  left  camp  at  5J  o'clock,  passing  down  the  valley 
of  the  stream  upon  which  we  had  encamped  for  a  mile  and  a  half,  and  then, 
crossing  a  ridge  of  low  hills,  we  entered,  at  the  distance  of  four  and  a  half  miles, 
a  small  ravine  and  creek  that  gave  us  considerable  trouble,  as  we  were  compelled 
to  cut  down  the  steep  banks,  which  were  15  feet  in  height  on  each  side,  and 
could  not  spare  the  time  requisite  to  make  a  good  road. 

Leaving  this  stream  our  route  bore  off  to  the  left,  crossing  through  a  gap  a 
spur  of  the  mountain,  eight  miles  from  our  morning  camp.  The  road  in  this 
gap  was  rocky  and  uneven,  making  hard  work  for  the  animals.  Two  miles 
further  on,  after  an  easy  march,  we  came  to  a  fine  running  stream,  15  or  20  feet 
wide  and  a  foot  deep,  crossing  our  route  at  right  angles.  Our  Indian  guide 
called  it  Mi-ni  Lu-sa,  or  Running  Water.  Half  a  mile  beyond  we  came  upon 
a  small  brook  flowing  through  a  muddy  bottom,  the  Indian  name  being  Kle- 
kle-wak-pa-la,  or  Miry  creek.  It  was  not  more  than  10  feet  wide,  but  as  the 
first  of  the  party  entered  it  I  discovered  that  their  animals  sank  far  into  the 
mud.  I  therefore  drove  orT  in  quest  of  a  better  ford,  the  Indian  guide  seating 
himself  quietly  upon  the  bank  as  I  did  so. 

After  a  prolonged  but  unsuccessful  search  I  returned,  when  the  interpreter 


30  EXPLORATION    OF    THE   YELLOWSTONE. 

said,  "  the  guide  declares  that  you  may  look,  but  you  can  find  no  better  crossing 
than  this."  A  thorough  investigation  convinced  me  that  this  was  true,  and  we 
soon  reached  the  opposite  bank  without  especial  trouble.  This  is  but  one  of 
many  instances  in  which  our  guide  has  manifested  a  perfect  and  minute  knowl- 
edge of  the  country,  that  has  been  invaluable  to  the  expedition. 

After  a  march  of  about  two  miles  further  we  encamped  on  a  stream,  which, 
from  its  color,  was  unanimously  called  Red  Earth  creek,  the  banks  opposite  and 
above  being  a  bright  red,  and  the  earth  tinging  the  water.  Our  Indian  calls  it 
Wo-ke-o-ke-lo-ka-wak-pa,  or  the  river  that  heads  in  a  basin  or  springs.  It  is 
30  or  40  feet  wide,  and  four  or  five  feet  deep.  At  the  suggestion  of  the  guide, 
some  of  the  party  commenced  angling  and  caught  a  few  fish  of  the  mullet  species, 
and  also  one  or  two  catfish  weighing  from  one  to  three  pounds  each. 

The  grass  at  this  camp  is  good,  and  wood  and  water  abundant.  Our  road 
to  day  was  the  first  that  could  be  called  bad,  yet  the  picks  and  shovels  were 
brought  into  requisition  but  twice,  and  the  march  of  13  miles  was  accomplished 
in  seven  hours.  With  the  exception  of  the  scarcity  of  good  water  and  of  tim- 
ber east  of  the  Shayenne,  there  are  no  obstacles  in  this  country  to  the  passage 
of  troops.  A  very  few  trains,  however,  would  consume  the  entire  stock  of  fuel 
to  be  found  at  many  of  our  camping  places. 

Thursday,  July  14 — We  left  camp  at  5J  a.  m.,  but  before  going  three  miles 
were  compelled  to  cross  two  streams,  which  occasioned  some  trouble.  One  was 
a  dashing  mountain  torrent,  eight  feet  wide  and  as  many  inches  in  depth  ;  its 
source  being  a  spring  which  formed  a  pool  of  the  area  of  a  quarter  ef  an  acre, 
a  miJe  to  our  left  in  the  prairie.  This  pool  gave  the  name  to  a  neighboring  butte, 
called  by  Lieutenant  Warren  Crow  peak,  but  by  our  Iudian  Basin  butte. 

A  mile  or  two  further  we  crossed  Red  Earth  creek,  (Wo-ke-o-ke-lo-ka,)  after 
considerable  detention,  resulting  from  the  fact  that  we  were  compelled  to  cut 
down  the  banks  on  each  side  to  make  a  passable  road  for  our  wagons.  So  great 
were  these  delays  that,  upon  reaching  the  opposite  bank,  we  found  that  we  had 
averaged  only  a  mile  in  an  hour  since  leaving  camp.  Still,  notwithstanding 
these  hindrances  to  our  small  party,  the  obstructions  would  cease  to  be  formidable 
before  the  the  pioneer  force  of  a  large  body,  and  would  cause  little  or  no  delay. 

After  passing  Red  Earth  creek  our  route  inclined  to  the  right,  towards  the 
ridge  we  had  crossed,  and  we  then  continued  in  a  northerly  direction  towards 
the  north  fork  of  the  Shayenne.  After  advancing  nine  miles  from  our  previous 
camp  our  line  of  march  had  inclined  so  much  to  the  right  that  we  were  travel- 
ling considerably  east  of  north. 

Here  we  crossed  a  small  stream  running  to  the  eastward,  on  the  left  of  which 
was  a  high,  rocky  ridge,  to  whose  summit  I  rode.  It  proved  to  be  the  last  out- 
lier of  the  Black  Hiils.  To  the  north  stretched  out  a  broken  prairie  as  far  as 
the  eye  could  pierce,  while  in  the  south  lay  the  Black  Hills,  and  in  the  distance 
the  peak  of  Bear  butte  bounded  the  landscape.  The  ridge  upon  which  I  stood 
was  formed  of  an  inferior  soft  sandstone,  and  it  continued  to  about  a  mile  below 
the  point  at  which  we  had  crossed  the  stream. 

Our  Indian  having  declared  that  after  leaving  this  point  we  should  find  no 
more  water  until  we  reached  the  north  fork  of  the  Shayenne,  I  determined  to 
encamp  near  the  end  of  the  bluff. 

As  we  were  pitching  our  tents,  however,  it  was  discovered  that  neither  wa3 
there  any  water  here,  the  stream  having  suddenly  disappeared  in  the  sand.  I 
determined  to  risk  digging  rather  than  turn  back,  and  was  fortunately  suc- 
cessful. This  incident  affords  an  excellent  illustration  of  the  nature  of  streams 
in  this  region ;  and  it  is  not  safe  to  follow  down  their  beds  in  pursuit  of  water, 
the  supply  being  generally  greatest  in  the  vicinity  of  their  sources. 

Wood  is  abundant  at  this  camp,  the  valley  containing  a  large  grove  of  ash, 
elms,  and  oaks.  The  grass  is  also  excellent.  The  country  travelled  to-day  has 
been  broken,  the  rocky  formation  jutting  out  in  denuded  peaks  upon  all  sides. 
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The  valleys  contain  good  soil,  which  would  amply  repay  cultivation.  Upon 
the  sides  of  the  bluffs  a  few  scattered  pines  flourish;  and  in  the  valleys  the 
timber  consists  of  ash,  elm,  and  oak,  the  trees,  however,  being  universally  too 
small  for  building  purposes. 

Friday,  July  15. — We  left  camp  at  5  a.  m.,  our  course  bearing  about  north- 
northwest.  At  the  outset  the  country  before  us  appeared  to  be  a  slightly  undu- 
lating prairie;  but  after  advancing  six  or  eight  miles,  and  upon  approaching  the 
river,  we  found  it  to  be  crossed  by  a  number  of  rather  formidable  ravines,  com- 
mencing in  several  adjacent  low  pine  hills,  and  filled  with  scrub  oak,  cherry, 
plum,  and  other  underbrush.  They  were  all  crossed,  however,  without  serious 
delay,  and  in  a  few  miles  further  we  ascended  a  ridge  upon  our  right  and  looked 
down  upon  the  north  fork  of  the  Shayenne. 

The  descent  to  the  river  was  150  feet  in  height,  but  not  difficult.  The  valley 
is  a  mile  in  width,  rocky  and  covered  with  cactus.  We  crossed  the  stream  and 
encamped  on  the  left  bank  amid  rather  poor  pasturage,  wood,  however,  being 
abundant.  The  river  is  muddy  from  recent  rains,  and  contains  about  two-thirds 
of  the  volume  of  water  which  we  found  in  its  banks  at  the  mouth  of  Bear  Butte 
creek.  I  was  anxious  to  follow  up  the  valley  from  this  point,  but  the  Indian 
guide  pronounces  it  impossible,  and  declares  the  only  feasible  route  to  lay  along 
the  ridge  on  the  left  bank.  His  knowledge  of  the  country  has  been  proven  to 
be  so  accurate,  and  is  so  serviceable,  that  I  shall  not  reject  his  advice. 

I  had  to-day  the  first  opportunity  of  testing  my  Maynard  rifle,  hitting  a  deer 
at  a  distance  of  over  300  yards.  The  weapon  is  a  capital  one,  when  in  order, 
but  it  has  been  found  difficult  on  the  plains  to  give  it  the  required  attention. 

Saturday,  July  16. — We  started  at  5  a.  m.,  and  leaving  the  river  ascended 
the  ridge  to  the  northeast  of  the  camp.  It  was  quite  steep  towards  the  summit, 
the  .slope  of  clay  and  rock  being  covered  with  stunted  oaks  and  pines.  This 
ridge  is  400  feet  above  the  stream,  and  our  route  lay  along  its  crest  to  the  north- 
west. We  adhered  so  closely  to  the  divide  that  during  the  entire  day's  march 
the  land  sloped  from  us  upon  both  sides;  but  finally  we  turned  to  the  left, 
descending  again  to  the  river  (which  was  distant  from  our  course  about  one  and 
a  half  mile)  for  the  purpose  of  encamping.  We  shall,  of  course,  be  compelled 
to-morrow  to  retrace  our  steps,  as  the  river  bottom  is  impracticable  for  teams. 

We  passed  to-day  over  the  most  barren  and  desolate  region  yet  seen,  and  a 
few  scattered  tufts  of  grass,  with  large  quantities  of  artemesia,  constituted  the 
only  vegetation.  About  five  miles  from  our  last  night's  encampment,  shale  slate 
was  found  cropping  out  near  the  top  of  the  ridge,  and  in  close  vicinity  were  seen 
large  quantities  of  iron  pyrites,  imparting  to  the  whole  surface  of  the  hill  a 
blackened  and  burnt  appearance.  Some  of  our  Frenchmen  called  it  "terre 
brule*"  a  not  inappropriate  name. 

A  few  stunted  pines  were  visible  on  the  neighboring  ridges,  and  "  signs  "  of 
buffalo  are  abundant;  but  the  latter  seem  to  have  gone  to  more  favored  regions, 
as  the  short  and  thin  grass  on  these  hills  would  furnish  only  miserable  pastur- 
age. Even  upon  the  river  bank  it  is  quite  poor,  and  the  general  desolation  of 
the  scene  is  extreme.  Civilized  life  could  find  no  home  in  this  region,  and  if  the 
savage  desires  its  continued  possession,  I  can  see  no  present  reason  for  its  dis- 
puting. 

We  have  not  yet  met  any  Indians,  nor  any  indications  of  their  recent  pres- 
ence. The  site  of  our  camp  is,  however,  marked  by  the  remains  of  an  immense 
Indian  lodge,  the  frame  of  which  consists  of  large  poles,  over  thirty  feet  in 
length.  Close  by  is  also  a  high  post,  around  which  a  perfect  circle  of  buffalo 
skulls  has  been  arranged. 

Sunday,  July  17. — We  passed  the  day  in  camp,  holding  the  usual  religious 
services. 

Monday,  July  18. — Starting  about  5  o'clock  in  the  morning  we  retraced  our 
steps  to  the  top  of  the  ridge  traveled  on  Saturday.     The  ascent  was  long  and 
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steep,  the  summit  being  350  feet  above  the  camp.  We  followed  the  ridge  for 
five  or  six  miles,  it  gradually  becoming  narrow  and  crooked,  and  constantly 
increasing  in  height  until  ultimately  we  found  ourselves  upon  a  bluff  from  which 
we  enjoyed  a  commanding  view  of  the  adjacent  country. 

Before  us  lay  the  valley  of  two  rivers:  that  of  the  Ohan-cho-ka-wah-pa,  or 
Thick- wooded  river,  more  commonly  known  as  the  Little  Missouri,  whose  course 
could  be  traced  far  off  to  the  northeast,  where  it  was  finally  lost  to  sight  behind 
the  whitish  bluffs  that  filled  the  northern  horizon — on  its  way  it  was  joined  by 
two  considerable  branches  rising  to  the  north;  in  another  direction  stretched  the 
valley  of  the  north  fork  of  the  Shayenne,  which,  at  a  point  two  miles  from  our 
previous  camp,  has  suddenly  deflected  to  the  southwest,  and  was  flowing  from 
that  direction. 

Between  the  rivers  lay  a  broad  plain,  so  apparently  level  that  only  the  test 
of  the  barometer  revealed  a  slight  slope  upwards  towards  the  Little  Missouri. 
The  centre  of  this  tract,  which  was  about  ten  miles  in  diameter,  was  marked  by 
a  small  pool  without  visible  outlet.  Far  in  the  distance,  up  the  valley  of  the 
Sahyenne,  the  eye  also  noted  the  singular  peak  of  Bear  Lodge,  rising  like  an 
enormous  tower,  and,  from  its  resemblance  to  an  Indian  lodge,  suggesting  the 
origin  of  its  title.  Both  the  Shayenne  and  Little  Missouri  are  sizable  streams 
at  this  point.  Notwithstanding  their  present  proximity,  however,  the  Little 
Missouri  empties  into  the  Missouri  in  latitude  47°  15',  and  the  Shayenne  in  lati- 
tude 44°  40',  the  river  distance  between  their  mouths  being  over  600  miles. 

Descending  from  the  muff  and  crossing  the  plain,  which  was  found  to  be  cov- 
ered with  cactus,  we  reached  the  Little  Missouri  after  a  six-miles'  march,  and  fol- 
lowed it  up  one  or  two  miles  until  it  became  necessary  to  cross  its  bed,  when, 
as  that  would  plainly  require  much  labor,  we  pitched  our  tents  upon  the  right 
bank,  having  travelled  15  miles.  Wood  and  water  is  sufficient  for  camping  pur- 
poses, but  grass  is  scarce  at  this  point. 

In  the  evening  we  were  the  victims  of  an  alarm.  A  cry  was  raised,  followed 
by  a  rush  of  the  animals  about  10  o'clock  p.  m.,  but  the  alertness  of  my  men 
prevented  a  stampede,  and  it  was  found  on  investigation  that  the  caving  in  of  a 
portion  of  the  river  bank  had  originated  the  disturbance.  No  damage  resulted 
and  quiet  was  soon  restored. 

Tuesday,  July  19. — The  point  for  crossing  having  been  selected  last  night, 
work  was  commenced  at  4  o'clock  this  morning  with  pick  and  shovel.  It 
required  two  hours  of  hard  labor  to  level  the  banks  sufficiently  for  our  vehicles, 
and  ir.  was  not  until  half-past  6  that  the  train  was  in  motion. 

After  passing  the  stream,  we  continued  up  the  valley  on  its  left  bank,  over  a 
level  plain,  clumps  of  sage  constituting  the  only  vegetation  on  its  naked  surface. 
The  whole  plain  was  cut  up  by  gullies  from  one  to  three  feet  in  depth,  hidden 
by  the  sage  until  they  were  reached,  rendering  travel  very  difficult.  We  were 
compelled  to  send  several  of  the  party  in  advance  to  reconnoiter,  and,  while  our 
progress  was  slow,  the  wear  and  tear  upon  both  animals  and  men  was  excessive, 
and  neither  can  long  withstand  such  severe  trials.  But  little  wojjjs:  with  pick  and 
shovel  was  required,  however,  passable  crossings  having  been  found  for  all  save 
one  of  the  ravines. 

About  1  o'clock  we  were  glad  to  encamp  after  a  march  of  13  miles.  Our 
camp  is  again  on  the  Little  Missouri,  the  grass  in  the  bottom  affording  tolerable 
pasturage  for  our  animals. 

A  party  of  five  started  early  this  morning  for  Bear  Lodge,  but  they  returned 
late  in  the  afternoon,  without  any  positive  conviction  that  they  had  even  seen  it. 
They  secured,  however,  the  entire  benefit  of  two  or  three  heavy  showers  that 
we  had  observed  passing  to  our  left,  but  which  did  not  visit  us.  They  represent 
the  country  between  our  route  and  the  Shayenne  as  rugged  in  the  extreme,  so 
that  it  is  evident  that  we  have  passed  as  near  that  river  as  is  possible,  unless  a 
road  can  be  found  in  its  valley — a  contingency  they  were  not  able  to  settle,  and 
I  do  not  deem  probable. 
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Our  camp  adjoins  a  deep  gully  that  requires  digging  down  before  it  can  be 
crossed,  and  our  wearied  men  are  now  engaged  upon  this  work.  Dark  clouds 
at  night  prevented  observations. 

Wednesday,  July  20. — The  valley  up  which  we  travelled  yesterday  is 
bounded  on  our  right  by  hills  covered  with  stunted  pines,  and  this  morning  we 
turned  to  the  west  and  pushed  across  this  ridge,  which  separates  two  of  the 
branches  of  the  Little  Missouri.  The  streams  are  not  more  than  six  miles  apart, 
and  the  hill  between,  although  rising  to  the  height  of  only  250  feet  above  our 
camp,  severely  tasked  our  mules  in  the  ascent. 

The  valley  into  which  we  subsequently  entered  was  even  more  desolate  and 
barren  than  that  left,  and  no  grass  could  be  found,  except  in  the  immediate 
neighborhood  of  the  stream,  and  even  there  it  is  scarce.  We  are  now  in  the  buf- 
falo region,  and  small  herds  are  to  be  seen  in  all  directions.  Their  presence 
may  explain  some  of  the  prevalent  barrenness,  as  they  consume  all  the  grass  in 
their  paths. 

We  continued  up  the  valley  of  the  second  fork  of  the  Little  Missouri  for  over 
six  miles,  and,  finding  a  point  in  which  the  grass  looked  more  promising  than 
elsewhere,  encamped  after  a  march  of  13  miles.  Lieutenant  Maynadier  and  our 
hunter  started  off  this  afternoon  in  quest  of  buffalo,  and  after  a  long  and  hard 
ride  reached  camp  three  hours  after  the  train,  bringing  a  supply  of  meat.  Bridger 
and  some  of  the  soldiers  also  went  out  after  encamping,  and  returned  having 
killed  three  cows  each.  We  are  therefore  abundantly  supplied  with  choice  bits 
of  this  celebrated  game,  and  roast  ribs  and  hump  are  the  order  of  the  day  in 
camp. 

Mr.  Hutton  and  our  Sioux  interpreter,  Zephyr  Rencontre,  made  a  second 
attempt  to-day  to  reach  Bear  Lodge.  They  returned  to  camp  about  3  p.  m. 
and  report  having  found  it,  and  that  it  is,  as  I  had  supposed,  an  isolated  rock 
upon  the  bank  of  the  river,  striking  only  from  the  fact  that  it  rises  in  a  valley, 
and  from  our  point  of  vision,  on  the  morning  of  the  18th,  it  was  not  brought  in 
contrast  with  the  surrounding  heights ;  but  by  no  means  forming  a  prominent 
landmark  when  viewed  from  the  north. 

We  have  been  in  sight  all  day  of  two  very  high  peaks  which  must  be  those 
called  the  Little  Missouri  buttes  by  Lieutenant  Warren,  although  he  speaks  of 
having  seen  three  from  his  point  of  view  on  Inyan  Kara  peak.  They  are  by 
far  the  loftiest  points  in  eight,  if  indeed  they  do  not  surpass  the  peaks  of  the 
Black  Hills. 

About  an  hour  after  the  train  was  in  motion,  our  Indian  guide  was  missing 
and  has  not  been  since  seen.  When  last  noticed  he  was  looking  for  a  point  at 
which  to  cross  a  gully,  and  having  found  one  uttered  his  usual  cry  of  "  wash-te," 
(good,)  and  then  sought  shelter  from  a  slight  shower  under  a  neighboring  pine. 
He  remained  there  until  all  the  train  had  passed,  and  then  quietly  slipped 
away.  Mr.  Hutton  reports  having  seen  signal  fires  near  Bear  Lodge,  and  the 
probability  is  that  he  has  gone  to  join  his  tribe.  I  cannot  believe  that  he 
meditates  mischief,  but  think  he  is  afraid  to  remain  with  \\a  longer,  as  we  are 
now  nearly  out  of  the  Sioux  country,  and  will  soon  be  among  the  Crows.  He 
has  spoken  repeatedly  along  the  route  of  accompanying  us  through  the  entire 
trip,  but  his  courage  has  probably  failed  with  the  prospect  of  meeting  the  hered- 
itary enemies  of  his  tribe. 

His  services  have  been  of  the  greatest  value;  his  minute  knowledge  of  the 
country  having  excellently  qualified  him  for  his  important  duties,  while  his 
invariable  good  humor  and  honest  face  had  made  him  a  universal  'favorite  with 
all  the  party,  and  had  given  foundation  for  the  hope  that  he  was  an  exception 
to  the  usual  rule  as  to  Indian  honesty.  He  has,  however,  testified  to  his  thorough 
training  as  a  savage,  by  taking  with  him  the  mule,  saddle  and  bridle,  that  I 
had  furnished  him.  The  important  nature  of  the  assistance  he  has  rendered 
us  will  far  more  than  compensate  for  the  value  of  the  stolen  property  ;  but  his 
Ex.  Doc.  77 3 
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method  of  collecting  his  pay  was  peculiarly  Indian,  and  hardly  to  be  justified 
by  civilized  law  or  the  code  of  natural  honesty. 

Although  it  is  certain  that  the  Indians  are  watching  our  movements,  and, 
doubtless,  our  guide  has  joined  them,  I  cannot  yet  believe  that  they  intend 
hostilities ;  but,  for  reasons  of  prudence,  and  to  guard  against  possibilities,  I 
have  ordered  the  guard  to  be  doubled. 

Thursday,  July  21. — The  night  passed  quietly  and  we  did  not  start  until 
about  6  o'clock.  Our  route  lay  up  the  fork  of  the  Little  Missouri,  some  little 
distance  from  the  stream,  that  we  might  avoid  the  numberless  gullies  and  the 
inevitable  sage,  whose  perpetual  recurrence  rendered  our  line  of  march  very 
devious. 

We  crossed  several  tributaries  of  the  Little  Missouri,  now  dry,  one  being 
distinguished  by  a  little  timber  upon  its  banks.  Barren  sage  and  cactus  plains 
and  naked  hills  describe  the  country  through  which  we  have  passed  to-day,  the 
latter  having  been  apparently  once  covered  with  grass,  since  eaten  off  by  the 
buffaloes,  which  have  been  to-day  seen  in  large  numbers  upon  all  sides.  Some 
of  these  animals  came  very  boldly  up  to  the  train,  and,  in  one  or  two  instances, 
with  very  ludicrous  results. 

Three  large  bulls  charged  down  upon  us  at  one  point  in  the  march,  to  the 
great  alarm  of  one  of  the  escort,  who  dropped  his  gun,  and,  raising  his  hands, 
exclaimed,  in  all  the  accents  of  mortal  terror,  "Elephants !  elephants  !  my  God  ! 
I  did  not  know  that  there  were  elephants  in  this  country  ! "  On  another  occa- 
sion, as  a  band  was  passing  close  by  the  train,  one  of  the  teams  started  in  full 
pursuit,  and  was  with  great  difficulty  checked.  It  was  probably  the  first 
buffalo  chase  on  record  with  a  six  mule  team. 

As  we  approached  the  head  of  the  stream  we  commenced  looking  for  water 
and  a  camp,  and  a  spring  was  ultimately  found  that  flowed  after  cleaning  out, 
and  by  digging  we  obtained  the  luxury  of  pure  and  cool  water  of  the  tempera- 
ture of  50°.  Another  attempt  at  digging  at  a  distance  of  30  feet  brought 
water,  however,  from  a  different  strata,  the  temperature  being  10°  higher,  or  60°. 

We  are  now  within  a  mile  or  two  of  the  drainage  of  Powder  river,  and  as 
soon  as  we  shall  have  passed  the  crest  before  us  will  be  out  of  the  Sioux  or 
Dakota  country.  The  fires  still  continue  in  the  distance  ;  but  no  Indians  have 
made  their  appearance,  and  their  promise  to  permit  us  to  pass  through  unmo- 
lested has  been  unbroken.  Except  for  purposes  of  communication  with  our 
Indian  guide  the  interpreter  has  been  useless.  My  American  guide,  Bridger, 
is  now  on  familiar  ground  and  appears  to  be  entirely  at  home  in  this  country. 
I  therefore  anticipate  no  difficulty  in  dispensing  with  the  services  of  our  fugitive 
Indian. 

The  grass  at  this  camp  is  tolerable,  indeed  would  be  abundant  if  it  were  not 
for  buffalo  visits.     Of  wood  there  is  also  no  lack. 

Friday,  July  22. — Our  route  this  morning  was  nearly  west  and  directly  up 
the  valley  in  which  we  were  encamped.  Numerous  ravines  entered  it  upon 
both  sides,  all  being  more  or  less  wooded.  Taking  advantage  of  a  convenient 
spur,  we  ascended  to  the  summit  of  the  ridge  by  a  long  and  gradual  slope  of 
about  two  and  a  half  miles  from  camp,  and  from  the  point  thus  reached  looked 
down  upon  the  valley  of  Powder  river. 

The  view  unfolded  before  us  was  grand,  though  uninviting  from  the  appear- 
ance of  desolation  and  the  hardships  threatened  in  our  future  marches.  Rug- 
ged, chalk-like  hills  stretched  off  to  the  distant  horizon,  barren  and  forbidding, 
the  surface  of  the  interlying  valleys  being  variegated  with  clumps  of  trees, 
denoting  the  occasional  presence  of  water-courses,  hardly  worthy  to  be  dignified 
with  the  name  of  streams.  The  gorges  of  the  ridge  upon  which  we  stood, 
however,  were  filled  with  pines,  many  over  two  feet  in  diameter,  that  would 
excellently  answer  for  building  purposes  and  the  other  uses  of  lumber.  The 
ridge  at  the  point  of  our  crossing  is  4,288  feet  above  the  sea  level,  while  the 
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elevation  on  each  side  is  considerably  higher.  This  seems  to  be  a  continuation 
of  the  Black  Hills  and  of  the  great  outlier  of  the  Rocky  mountains,  which 
further  south  forms  the  eastern  boundary  of  "  the  parks."  No  evidence  of 
upheaval  can  be  observed  however,  nor  are  there  any  reasons  for  calling  this 
elevation  a  mountain,  yet  it  forms  one  of  the  great  topographical  features  of  the 
country,  and  upon  many  of  the  old  maps  it  appears  as  the  Black  mountains. 

Our  route,  after  running  along  this  spur  for  a  mile  or  two,  turned  down  an 
abrupt  winding  hill  to  a  lower  spur,  between  two  of  the  small  branches  of  Little 
Powder  river.  We  followed  this  crest  over  an  exceedingly  bad  road,  which,  in 
many  places,  was  not  of  sufficient  width  to  permit  the  passage  of  a  single 
wagon  for  about  six  miles,  when  we  were  compelled  to  abandon  it  and  descend 
to  the  valley  on  our  left.  There  we  expected  to  find  water,  but  the  bed  of  the 
stream  was  perfectly  dry,  and  an  attempt  to  supply  the  deficiency  by  digging 
also  failed.  We  were  commencing  to  contemplate  the  pleasant  prospect  of 
passing  the  night  thirsty,  when  word  was  brought  that  some  of  the  party  had 
found  water  upon  the  north  side  of  the  ridge.  There  being  no  certainty  of  its 
presence  ahead,  and  the  guide  confessing  his  ignorance  as  to  where  any  could 
be  found,  I  concluded  to  retrace  our  steps  something  over  a  mile  across  the 
ridge  to  a  point  at  which  it  was  known  to  exist. 

The  spur,  along  the  summit  of  which  we  had  been  travelling  and  which  we 
now  crossed,  is  as  perfect  a  specimen  of  "bad  lands"  as  can  be  found  in  the 
country.  It  is  almost  wholly  devoid  of  vegetation.  Its  sides  have  been  washed 
into  deep  and  impassable  ravines  by  fierce  rains,  and  with  the  numerous  spurs 
of  similar  characteristics  that  radiate  from  it  upon  all  sides  it  presents  a  phase 
of  desolation  peculiar  to  this  region. 

The  entire  district  is  totally  unfit  for  the  home  of  the  white  man,  and  indeed 
it  seems  to  have  been  deserted  by  the  Indians.  Animal  life  has  not  entirely 
forsaken  it,  however;  for,  among  the  scattered  pines  in  the  heads  of  the  ravines, 
several  grizzly  bears  have  been  started  by  the  party,  and  scattered  bands  of 
buffalo  have  been  seen  roaming  among  the  barren  hills  in  the  distance,  as  if  in 
search  of  food. 

We  encamped  about  3  p.  m.,  having  marched  15  miles.  The  water  is  salt, 
and  so  impregnated  with  buffalo  urine  as  to  be  scarcely  usable.  Grass  is  very 
scarce,  but  there  is  a  fair  supply  of  fuel. 

Saturday,  July  23. — Our  route  to-day  was  directly  down  the  branches  of 
Little  Powder  river  upon  which  we  had  been  encamped.  Our  guide  Bridger 
favored  following  the  bank  of  the  stream,  but  it  was  ascertained  to  be  impracti- 
cable, as  we  found  ourselves  to  be  in  a  perfect  labyrinth  of  gullies,  whose  cross- 
ing would  necessitate  an  immense  amount  of  labor  with  the  pick  and  shovel, 
attended,  of  course,  with  serious  delay. 

We,  therefore,  again  ascended  the  ridge,  although  this  was  a  divergence  of 
two  miles  from  our  direct  path,  and,  with  many  short  turns  and  much  difficult 
climbing,  ultimately  reached  its  summit,  where  a  passable  road  was  found,  bear- 
ing generally  in  the  right  direction.  We  followed  this  till,  coming  to  a  valley 
that  was  apparently  practicable,  we  descended  it,  only  to  find  it  wholly  impass- 
able. We  then  crossed  the  ridge,  between  the  valley  of  our  camp  fork  and  the 
Little  Powder,  and  with  great  trouble  descended  into  the  valley  of  the  latter, 
where  a  ride  of  half  a  mile  across  the  bottom  brought  us  to  the  stream  itself. 
It  is  now  small  and  insignificant,  being  not  over  five  feet  wide  and  two  or  three 
inches  in  depth;  but  its  bed,  100  yards  in  width,  with  banks  15  or  20  feet  in 
height,  shows  that,  at  times,  it  is  a  large  river,  while  the  driftwood  above  its 
banks  proves  its  occasional  great  depth. 

The  valley  is  from  half  a  mile  to  two  miles  in  width,  and  a  fringe  of  cotton- 
wood  trees  gives  it  an  appearance  more  inviting  than  a  closer  examination  justi- 
fies. 

We  encamped  upon  its  west  side,  in  a  grove  of  cottonwoods.     The  grass  is 
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very  scarce,  the  buffaloes  having  recently  consumed  very  thoroughly  such  little 
as  there  naturally  would  be,  and  we  are  compelled  to  give  our  animals  a  wide 
stretch  of  grazing  to  satisfy  their  wants.  The  arduous  work  of  the  week  has 
told  upon  them  and  they  plainly  show  the  need  of  rest  and  nourishing  food. 
Indeed  we  all  shall  rejoice  at  the  welcome  quiet  of  the  sabbath. 

Sunday,  July  24. — The  day  was  spent  in  camp  with  the  customary  religious 
services,  which,  I  am  glad  to  be  able  to  say,  were  better  attended  than  pre- 
viously. 

Monday,  July  25. — On  leaving  camp  this  morning  we  travelled  almost  due 
north  down  the  valley  of  the  Little  Powder,  which  we  found  to  be  a  mile  or 
more  in  width,  the  stream  keeping  in  a  remarkably  crooked  channel,  necessitat- 
ing its  crossing  five  times  in  the  first  five  miles  and  10  in  the  day's  march. 

A  fine  growth  of  cottonwood  is  found  on  its  banks,  but  the  greater  portion 
of  the  valley  is  a  mere  sage  plain,  with  little  or  no  grass.  The  river  is  now 
very  low,  and  in  many  places  the  water  is  only  standing  in  pools.  The  bluffs 
bounding  the  valley  are  barren  and  present  a  chalk-like  appearance,  and  it  is 
only  upon  their  summits  that  grass  could  at  any  time  grow,  and  even  this  has 
been  now  consumed  by  the  buffaloes,  which  have  been  far  more  numerously 
visible  to-day  than  heretofore. 

At  a  few  low  points  we  found  a  coarse  grass  that  the  buffaloes  had  rejected, 
but  our  mules  ate  it  with  avidity.  The  supply  was  not  sufficient,  however,  and 
the  deficiency  was  met,  both  last  night  and  to-night,  by  hewing  down  cotton- 
wood  trees  and  allowing  the  animals  to  feed  upon  the  bark.  This  they  did 
with  apparent  relish,  and  the  branches  were  peeled  as  thoroughly  as  it  could 
have  been  done  by  hand.  This  is  an  expedient  that  is  frequently  resorted  to  by  the 
Indians  when  the  grass  fails  or  is  covered  by  snow  ;  and  Bridger  asserts  that,  in 
cases  of  necessity,  animals  can  be  subsisted  upon  this  bark  through  an  entire 
winter. 

Tuesday,  July  26. — I  this  morning  gave  directions  for  the  command  to  con- 
tinue its  march  down  the  stream,  while  I,  with  two  companions,  ascended  the 
high  grounds  upon  the  left  of  the  route,  to  obtain  a  more  extended  view  of  the 
surrounding  country,  and  if  possible  see  the  valley  of  the  maiu  Powder  river. 
The  hills  were  rugged  and  bare,  rising  to  the  height  of  about  500  feet  above  the 
level  of  the  stream.  From  their  summit  the  Powder  was  in  plain  sight,  at  a  dis- 
tance not  exceeding  four  miles. 

The  landscape  before  us  was  wide  in  extent,  but  characterized  by  forbidding 
desolation.  The  valleys  of  the  Powder  and  its  branch  were  marked  by  narrow 
and  sinuouj  belts  of  green,  but  these,  with  here  and  there  a  solitary  pine  of  stunted 
growth,  con  stituted  all  the  verdure  that  relieved  the  monotony  of  barrenness. 
Naked  bro  ^n  hills  rose  upon  all  sides,  broken  into  irregular  peaks,  and  with  their 
sides  torn  in  to  deep  and  impassable  gullies  by  the  mountain  torrents — a  petrified 
representation  of  an  angry  sea  in  all  the  fury  of  a  storm. 

At  scattered  points  herds  of  buffalo  were  feeding  upon  the  scanty  brown 
grass  that  had  struggled  into  existence  upon  the  more  gentle  slopes  of  the  hills, 
aud  on  one  of  the  neighboring  peaks  a  magnificent  bull  had  stationed  himself 
as  if  on  the  outlook,  his  motionless  form  standing  out  in  clear  and  bold  relief 
against  the  distant  sky.  If  he  was  searching  for  more  promising  pasture  grounds  in 
the  vicinity,  his  instinct  or  his  vision  must  have  been  indeed  keen  to  have  reached 
satisfactory  results.  The  scarcity  of  grass  is  indeed  becoming  serious,  and  it 
is  only  in  rare  spots  that  we  can  find  sufficient  pasturage  to  herd  our  mules. 
The  soil  is  also  poor,  and  I  doubt  if  a  single  section  of  land  in  sight  would 
produce  sufficient  to  furnish  an  ordinary  family  with  a  respectable  meal. 

The  descent  from  the  hill  was  difficult  even  upon  horseback,  and  I  only 
reached  the  train  after  it  had  stopped  on  the  main  river  and  had  commenced 
preparations  to  dig  down  the  banks  for  a  crossing.  As  this  would  consume 
considerable  time,  and  the  grass  was  better  upon  this  than  the  opposite  side,  I 
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ordered  a  halt  for  the  night.  We  were  enabled  to  obtain  a  meridian  altitude  of 
the  sun,  which  gave  us  for  our  latitude  45°  21'  51".  Dark  clouds  and  a  threat- 
ening storm  prevented  observations  at  night. 

Daring  the  afternoon  several  frightened  buffaloes  charged  through  camp  and 
were  shot  by  the  party.  The  river  at  this  point  is  about  80  yards  wide,  and 
about  two  feet  deep.  The  bed  is  a  quicksand,  making  it  necessary  to  be  very 
cautious  in  crossing,  and  both  above  and  below  our  camp  the  stream  is  divided 
by  islands  and  bars  into  several  channels. 

Wednesday,  July  27. — The  river  banks  having  been  sufficiently  cut  down  to 
enable  our  teams  to  reach  the  water,  we  were  ready  to  resume  our  forward  move- 
ment at  51  o'clock  this  morning.  Before  starting  we  thought  the  river  had  fallen 
considerably,  but  on  entering  the  stream  it  was  found  that  the  bed  had  been 
deepened  by  the  shifting  of  the  sand  banks  in  the  current,  and  it  was  thus 
deeper  than  when  first  reached  last  night.  The  work  of  cutting  down  the 
banks  thus  proved  almost  useless,  for  by  the  time  half  of  the  teams  had  crossed 
it  became  necessary  to  seek  another  ford,  which  was  ultimately  found  about 
half  a  mile  above.  By  7  o'clock  we  were  all  safely  on  the  left  bank.  Our 
route  lay  now  down  the  valley  of  Powder  river,  which  was  covered  with  large 
sage  bushes,  through  which  we  were  compelled  to  break  a  road.  After  travelling 
thus  about  six  miles  we  reached  a  point  at  which  the  stream  flowed  against  a 
cut  bank,  and  a  deep  gully  rendered  it  necessary  that  we  should  either  cross 
the  stream,  or  abandon  it  and  ascend  the  hills.  The  river  bed  being  a  mere 
quick  sand,  and  it  having  been  demonstrated  by  trial  that  it  could  not  be  crossed 
even  on  horseback,  we  were  compelled  to  accept  the  latter  alternative.  After 
a  long  and  hard  pull  over  lands  washed  and  badly  cut  up  by  rains,  we  reached 
a  fine  open  plain,  sloping  almost  imperceptibly  to  a  stream,  distant  some  six  or 
eight  miles.  We  passed  easily  and  rapidly  along  the  crest  separating  this  stream 
from  Powder  river,  the  hills  between  our  course  and  the  river  valley  being  so 
abrupt  as  to  prevent  our  descending  into  the  latter  again,  until  we  had  marched 
nearly  eight  miles.  When  we  did  finally  regain  the  valley  it  was  found  to"  be 
filled  with  buffalo,  and  although  the  party  was  greatly  fatigued  with  the  ardu- 
ous labors  of  the  day,  a  general  chase  commenced,  resulting  in  the  increase  of 
our  stock  of  provisions  by  a  bountiful  supply  of  fresh  meat.  One  large  band 
charged  directly  upon  the  train  and  were  only  turned  by  a  well-directed  volley. 
The  grass  on  the  river  surpassed  our  expectations  in  its  quality,  thus  indicating 
that  the  buffalo  have  been  in  the  valley  but  a  short  time.  Their  lowing  is  heard 
all  about  our  camp  this  evening. 

While  upon  the  hill  to-day,  and  as  I  was  riding  rapidly  in  advance  of  the 
train  with  the  view  of  finding  a  route  by  which  we  could  retura  to  the  valley, 
I  lost  a  much  valued  seal,  and  as  this  mishap  occurred  near  the  source  of  the 
branch  we  had  discovered  by  leaving  the  river,  I  named  the  creek  after  the 
motto  of  the  seal.  My  hard  gallop  near  the  head  of  "  Mizpah  "  creek  will  not 
be  easily  forgotten.  The  distance  travelled  to-day  -was  19J  miles,  and  we 
reached  camp  at  3  p.  m. 

Thursday,  July  28. — We  made  no  effort  for  an  early  start  this  morning,  as 
our  mules  had  suffered  severely  in  the  labors  of  yesterday  and  needed  rest. 
We  left  camp,  however,  about  6  J  o'clock,  continuing  d^wn  the  river  and  keeping 
in  a  wide  open  plain  upon  the  left  bank.  Several  ravines  intercepted  our  course, 
making  considerable  detours  necessary,  but  with  one  exception  all  were  crossed 
without  using  the  pick  and  shovel.  At  11|  o'clock  we  hurried  towards  the 
river  to  find  a  camping  ground,  but  owing  to  the  scarcity  of  grass  our  search 
was  continued  till  after  1,  when  a  halt  was  ordered,  and  as  the  prospect 
appeared  to  be  growing  worse  rather  than  improving  we  pitched  our  tents  for 
the  night.  This  scarcity  of  grass  has  become  the  leading  feature  in  the  country, 
and  can,  of  course,  be  partially  explained  by  the  presence  of  the  buffalo  in  such 
large  numbers.    These  animals  have  thoroughly  consumed  such  poor  pasturage  as 
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the  valley  affords,  and  as  a  result  our  mules  fare  badly.  The  prevalent  desola- 
tion shows  no  signs  of  abatement.  The  eye  grows  weary  with  the  constant 
sight  of  barren  hills  and  blue  sage. 

The  buffaloes  are  very  poor  and  their  meat  tough  and  unpalatable,  but  the 
supply  is  abundant,  and  their  chase  affords  capital  sport  for  the  party.  Ante- 
lope in  bands  of  from  five  to  ten  are  also  seen  almost  every  hour,  and  my  great 
surprise  is  that  the  game  succeeds  in  finding  in  this  desert  sufficient  food  to  sus- 
tain life.  The  presence  of  these  animals  in  such  large  numbers  in  this  barren 
region  is  explained  by  the  fact  that  this  valley  is  a  species  of  neutral  ground 
between  the  Sioux  and  the  Crows  and  other  bands  nearer  the  mountains,  or, 
more  correctly  speaking,  the  common  war  ground  visited  only  by  war  parties, 
who  never  disturb  the  game,  as  they  would  thereby  give  notice  to  their  enemies 
of  their  presence.  For  this  reason  the  buffalo  remain  here  undisturbed,  and 
indeed  would  seem  to  make  the  valley  a  place  of  refuge. 

This  afternoon  a  buffalo  calf  chased  by  wolves  sought  safety  in  camp,  but 
was  killed  before  the  reason  of  its  unexpected  visit  had  been  ascertained.  The 
day  has  been  verv^  sultry,  and  the  thermometer  at  2  p.  m.  stood  at  100°,  but 
before  sundown  a  smart  shower  passed  over  us  from  the  northwest,  which,  with 
the  wind,  brought  a  most  grateful  and  refreshing  change  of  temperature.  We 
travelled  to-day  15  J  miles.     Since  leaving  Fort  Pierre  have  marched  373  miles. 

Friday,  July  29. — We  left  camp  about  the  usual  hour,  aud  after  a  march  of 
about  a  mile  reached  a  deep  and  impassable  gully.  An  attempt  to  cross  the 
river  failed,  its  bed  proving  to  be  mud  and  quicksand,  and  we  were  compelled 
to  diverge  towards  the  hills,  ultimately  succeeding  in  crossing  the  gully  with 
considerable  difficulty.  Two  miles  further  on  a  second  of  three  obstructions 
was  encountered,  and  two  hours  were  consumed  in  cutting  down  the  banks. 
The  depth  of  this  gully  was,  by  measurement,  37  feet,  and  the  slope,  after  the 
cutting-  down,  24°. 

With  all  our  labor  it  was  found  impossible,  with  our  small  force,  to  construct 
a  decent  road,  and  we  were  enabled  to  haul  but  one  wagon  across  with  a  ten- 
mule  team.  I  was  satisfied  that  it  was  wiser,  upon  all  considerations,  to  make  a 
circuit  of  ten  miles  rather  than  so  task  our  jaded  animals.  I  therefore  ordered 
the  escort  wagons  wrhich  were  the  lightest  and  whose  teams  were  in  the  best 
order,  to  cross  the  gully  under  command  of  Lieutenant  Smith,  aud  directed  him 
to  push  on  to  the  river  bank  and  encamp.  The  rest  of  the  train,  under  Lieu- 
tenant Maynadier,  advanced  to  a  point  where  the  ravine  became  more  level,  and 
then  by  a  detour  of  three  or  four  miles  effected  an  actual  advance  of  as  many 
rods,  reaching  camp  an  hour  and  a  half  after  Lieutenant  Smith. 

I  drove  to  the  summit  of  the  neighboring  hills,  but  found  no  change  in  the 
barrenness  of  the  prospect.  We  encamped  in  the  best  grass  found  in  the  valley 
of  Powder  river.  The  total  distance  travelled  was  only  10J  miles,  but  it  has 
been  the  most  trying  and  vexatious  day's  march  yet  made,  and  a  few  such  would 
seriously  dispirit  the  entire  party.     Clouds  at  night  prevented  observations. 

Saturday,  July  30. — We  continued  our  route  down  the  river,  along  a  level 
road,  the  chief  obstruction  being  found  in  the  interminable  sage,  which  vastly 
augments  the  labor  of  the  teams.  One  or  two  gullies  crossed  the  route,  but  were 
passed  without  difficulty.  About  ten  miles  from  camp  we  crossed  the  river  over 
the  first  good  ford  yet  found,  the  bottom  being  gravel,  and  the  approaching  slope 
easy.  A  small  creek  emptying  into  the  Powder  from  the  east  required  care  in 
crossing,  however,  as  the  bed  was  miry,  but  after  its  passage  we  again  reached 
the  river  bank  and  encamped,  having  travelled  13J  miles. 

The  valley  of  the  stream  is  continually  becoming  more  narrow,  and  Bridger 
declares  that  it  will  be  impossible  to  follow  it  much  further.  The  bluffs  also 
commence  to  look  very  formidable,  and  as  I  hope  to  have  the  Yellowstone  explored 
next  season,  I  have  almost  determined  to  accept  Bridger's  advice,  and  strike 
across  the  country  for  Fort  Sarpy,  the  Fur  Company's  trading-house  on  the  Yel- 
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lowstone  ;  by  so  doing  we  shall  obtain  some  knowledge  of  the  regions  back  from 
the  river,  which  cannot  be  procured  by  simply  following  the  Powder  to  its  mouth, 
and  then  ascending  the  valley  of  the  Yellowstone.  We  shall  also  thus  avoid 
twice  travelling  over  a  portion  of  our  route. 

We  have  tolerably  good  grass  in  this  camp,  which  our  mules  greatly  need ; 
wood  and  water  is,  of  course,  abundant. 

Sunday,  July  31. — The  day  was  spent  in  camp  with  the  customary  religious 
observances.  I  rind  that  the  entire  party  eagerly  anticipate  throughout  the 
week  the  welcome  rest  of  the  Sabbath,  and  upon  Monday  morning-  our  labors 
are  resumed  with  renewed  vigor,  an  illustration  of  the  physical  advantages  of 
this  heaven-appointed  day  of  rest. 

Mondazj,  August  1. — Our  route  to-day  was  still  down  the  valley  of  Powder 
river,  along  its  right  bank.  The  road  has  not  been  bad,  being  crossed  by  only 
two  or  three  not  very  formidable  gullies.  About  ten  miles  from  camp  we 
recrossed  the  river  at  a  tolerably  good  ford ;  the  bed  of  the  stream  having  a 
stony  bottom,  and  fewer  quicksands  than  we  had  found  higher  up. 

The  valley  is  becoming  still  narrower  and  more  barren.  We  passed  little  or 
no  grass,  and  as  early  as  11  o'clock  I  decided  to  halt  upon  the  first,  tolerable  pas- 
turage and  recruit  our  animals.  The  hills  are,  as  usual,  desolate  and  forbidding 
in  appearance,  while  the  valley  is  but  little  more  inviting,  though  over  both 
numerous  small  bands  of  buffalo  are  roaming.  After  a  march  of  15J  miles,  we 
encamped  for  the  night,  the  grass  being  still  scanty  and  of  very  poor  quality. 

After  reaching  camp,  Bridger  started  in  search  of  a  route  across  the  hills 
towards  Tongue  river.  We  are  now  within  40  or  50  miles  of  the  mouth  of 
the  Powder,  and  the  character  of  the  stream  cannot  change  materially  in  that 
distance,  and  its  further  exploration  is  comparatively  useless.  It  is,  moreover, 
absolutely  essential,  that  we  should,  as  soon  as  possible,  enter  a  region  better 
provided  with  grass  for  the  benefit  of  our  animals,  and  I  hope  to  do  so  by  cross- 
ing the  hills. 

We  know  that  the  valley  of  Mizpah  creek,  the  head  of  which  we  saw  on  the 
27th,  is  not  far  to  the  west  of  us,  and  our  first  object  will  be  to  reach  and  pass 
it.  As  matters  now  stand,  we  shall  be  compelled  either  to  abbreviate  our  marches 
very  materially  or  our  animals  will  soon  be  entirely  broken  down.  Bridger 
returned  late  at  night  after  a  six-hours'  ride  and  makes  a  rather  discouraging 
report,  but  thinks  we  will  be  able  to  succeed  in  at  least  crossing  the  Mizpah. 
From  that  point  we  shall  be  compelled  to  make  a  second  examination  to  ascertain 
the  most  feasible  route  to  Tongue  river. 

Tuesday,  August  2. — I  left  camp  before  the  train  in  company  with  the  guide, 
with  the  purpose  of  looking  for  a  route  to  the  Mizpah.  A  liberal  use  of  the 
pick  and  shovel  made  one  that  was  practicable  to  the  top  of  the  ridge,  and  from 
that  point  a  broad,  open  valley  lay  before  us,  and  a  march  of  only  six  miles 
brought  us  to  the  banks  of  the  creek. 

The  valley  of  the  Mizpah  is  little,  if  any,  less  than  that  of  the  Powder,  and 
the  border  of  cottonwood  trees  gives  it  all  the  appearance  of  a  considerable 
stream,  but  at  present  it  is  nothing*  but  a  beautiful  clear-running  brook.  From 
the  marks  of  the  driftwood  on  the  banks  it  '3  evident,  however,  that  at  times  it 
is  not  less  than  20  feet  deep  and  400  yards  in  width,  and,  as  we  saw  its  source 
some  30  miles  above  this  point,  and  know  that  there  it  is  200  feet  above  Powder 
river,  its  fall  must  be  such  as  to  give  it  an  almost  irresistible  current. 

The  summit  of  the  ridge  over  which  we  passed  is  about  as  perfect  a  specimen, 
on  rather  a  small  scale,  of  "bad  lands  "  as  any  yet  seen.  It  is  entirely  destitute 
of  vegetation,  and  the  strata  in  the  washed  hillsides  are  beautifully  variegated, 
exhibiting  all  colors  from  the  jet  black  of  a  lignite  seam,  through  the  red  and 
yellow  of  burnt  material,  to  an  almost  perfectly  white  clay,  all  arranged  with  the 
regularity  of  masonry,  and  presenting  an  appearance  of  peculiar  and  rare  beauty. 

Our  camp  is  in  a  pleasant  valley,  but  surrounded  on  all  sides  by  these  "  bad 


40  EXPLORATION    OF   THE    YELLOWSTONE. 

land  "  hills.  Had  we  come  down  the  valley  of  the  Mizpah  from  the  point  at  which 
we  touched  it  on  the  27th  ultimo  to  this  point,  we  would  probably  have  found 
better  travelling,  and  better  grass,  and  have  decidedly  shortened  the  distance. 
Wednesday,  August  3. — After  encamping  yesterday  the  guide  and  both  the 
topographers  started  in  advance  to  ascertain  the  best  route  by  which  to  leave  the 
valley.  They  went  in  different  directions,  but  all  agreed  upon  a  single  road  as 
the  only  one  that  would  prove  feasible.  This  morning  we  therefore  ascended 
the  stream  for  about  two  miles  to  the  selected  point,  thence  turning  directly  west, 
up  a  small  branch  of  the  Mizpah,  towards  the  dividing  ridge,  which  lay  between 
us  and  Tongue  river.  The  road  was  almost  impracticable,  and  the  constant 
labor  of  every  available  man  was  required  to  enable  us  to  make  any  progress 
whatever.  We  halted  several  times  with  the  view  of  finding  a  better  route,  but 
repeated  disappointments  testified  to  the  excellence  of  the  original  judgment  of 
our  guide  and  the  topographers.  The  ascent  was  not  specially  steep,  but  a  series 
of  gullies  crossed  the  path,  of  which  every  one  was  necessarily  dug  down  before 
it  could  be  passed.  Contrary  to  expectations,  however,  we  ultimately  accom- 
plished a  march  of  nine  miles  and  encamped  at  a  point  within  about  one  and  a 
half  mile  of  the  summit.  Water  was  obtained  by  digging,  and  sage  and  buffalo 
chips  furnished  fuel.  The  grass  on  the  hills  was  scarce  but  excellent  in  quality. 
Beyond  camp  much  work  is  necessary  to  render  the  road  passable,  and  all  hands 
are  industriously  engaged  this  afternoon  in  the  manufacture  of  a  western  highway. 

After  the  halt  I  rode  in  advance  some  four  or  five  miles,  passing  the  summit, 
and  obtaining  a  view  of  the  country  about  Tongue  river.  It  differs  but  little 
from  that  over  which  we  have  just  passed,  but  the  valley  of  the  river  appears 
far  more  inviting  than  that  of  the  Powder,  and  I  trust  we  have  left  behind  us 
the  worst  of  the  washed  lands. 

Thursday,  August  4 — Starting  this  morning  at  about  6  o'clock,  we  passed 
over  the  divide  between  Powder  and  Tongue  rivers.  The  summit  was  reached 
in  a  march  of  about  an  hour,  the  road  being  but  a  slight  improvement  upon  that 
of  yesterday,  but  as  these  difficulties  seemed  nearly  at  an  end  we  all  felt  ani- 
mated with  renewed  vigor.  Upon  reaching  the  ridge  we  followed  its  crest  for  a 
mile  or  more  towards  the  north,  and  then  struck  off  on  a  spur  leading  directly 
towards  Tongue  river. 

Here  our  hopes  of  good  travelling  reached  an  untimely  end,  and  progress 
only  augmented  our  toil  and  darkened  our  prospects.  We  were  soon  again 
among  the  "bad  lands,"  whose  acquaintance  we  had  formed  upon  the  Powder, 
and  this  amalgamation  of  sterile  clay  and  stone,  washed  into  gullies  and  totally 
devoid  of  vegetable  life,  surrounded  us  upon  all  sides.  The  steepness  of  the 
descent  also  rendered  it  impossible  for  us  to  abandon  the  ridge  and  enter  the 
valley,  until,  after  a  long  march,  we  reached  a  deep  gorge  badly  torn  up  by  irregu- 
lar ravines.  By  arduous  labor  with  the  spade,  however,  we  made  a  road  over 
its  rough  surface,  and  finally  reached  the  plain,  and  headed  for  a  belt  of  timber 
in  the  distance  indicating  the  presence  of  a  water-course.  Our  progress  was 
delayed  by  other  gullies,  so  that  we  did  not  reach  the  stream  and  encamp  until 
about  2  o'clock  p.  m. 

We  found  water  in  abundance  standing  in  pools,  but  of  poor  quality.  The 
grass  was  scanty  and  miserable,  and  it  was  only  after  a  long  search,  that  we 
found  pasturage  of  any  description  for  our  tired  beasts.  A  further  advance, 
however,  was  clearly  impossible.  We  therefore  remained  here  after  a  laborious 
march  of  eight  hours,  the  distance  travelled  being  13  J  miles. 

The  work  to-day  has  been  the  most  arduous  by  far  yet  imposed  upon  the 
expedition,  and  I  should  have  pronounced  the  road  travelled  impracticable,  if  it 
had  not  been  actually  passed  over. 

Friday,  August  5. — The  stream  upon  which  we  are  encamped  is  called  by 
Bridger  Pumpkin  creek,  taking  its  name  from  a  species  of  wild  gourd  that  is 
said  to  be  found  upon  its  banks.     Its  bed  is   some  30  or  40  yards  wide,  and 
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in  the  wet  season  would  be  impassable.  The  stream  is  not  of  great  length,  but 
empties  into  Tongue  river  some  six  or  eight  miles  below  this  point.  Our  route 
this  morning  lay  down  its  valley,  crossing  the  creek  every  few  hundred  yards, 
as  its  course  is  very  crooked,  and  the  nature  of  the  country  prevents  our  leaving 
its  banks.  The  soil  is  sandy  and  the  strength  of  our  mules  has  consequently 
been  much  overtasked. 

After  a  march  of  this  character  for  six  miles,  we  passed  over  a  low  ridge  to 
Tongue  river,  which  at  first  resembled  a  mere  tributary  of  Pumpkin  creek.  Its 
valley  is  no  wider,  and  at  this  point  there  is  but  little  timber,  and,  as  the  water 
was  wholly  invisible,  the  creek  apparently  was  the  larger.  Upon  a  closer 
approach,  however,  Tongue  river  was  found  to  be  a  fine  rapid  stream,  from  70  to 
100  yards  in  width  and  L3  inches  deep,  flowing  over  a  gravelly  bottom.  Its 
water  is  clear  and  for  the  season  very  cold. 

Upon  reaching  its  banks,  we  looked  in  vain  for  grass  for  our  animals.  The 
little  that  was  found  proved  totally  insufficient,  and  we  therefore  encamped  in  a 
grove  of  young  cottonwoods,  and  supplied  the  deficiency  in  pasturage  by  our 
previous  expedient  of  lopping  off  and  feeding  to  the  mules  and  horses  the  young 
and  succulent  boughs. 

The  point  of  junction  of  Tongue  river  and  the  Yellowstone  was  pointed  out 
by  Bridger  to-day  as  we  passed  along,  and,  as  it  is  not  more  than  12  or  15 
miles  distant,  the  Yellowstone  cannot  be  correctly  located  upon  our  maps 
by  about  15  miles.  Bridger  now  advises  that  we  travel  up  Tongue  river  some 
distance,  before  crossing  to  the  west,  for  the  purpose  of  avoiding  the  bluffs  on  the 
Yellowstone.  This  is  not  in  accordance  with  my  pre-conceived  plan,  but  I 
shall  accept  his  advice  out  of  deference  to  his  remarkable  knowledge  of  the 
country. 

After  encamping,  some  of  the  party  succeeded  in  catching  several  very  fine 
cat-fish  over  18  inches  long,  furnishing  an  agreeable  variety  in  our  monotonous 
bill  of  fare. 

A  rather  novel  hunting  adventure  also  afforded  us  considerable  amusement. 
A  drove  of  buffalo  were  feeding  in  the  vicinity,  and  a  bull  of  unusual  size  was 
discovered  a  little  distance  from  camp.  Nearly  a  score  of  men  started  to  bring 
down  the  game.  By  great  caution  they  crept  up  within  range,  and  a  volley 
felled  the  brute  to  the  ground.  The  entire  party  rushed  up  in  hot  haste  to  the 
supposed  carcass,  when  the  animal  slowly  raised  up  on  its  fore  feet  and,  with 
threatening  head,  commenced  approaching  them,  dragging  along  the  ground  its 
hind  quarters,  which  had  been  paralyzed  by  a  ball  grazing  the  spine.  The 
spectacle  was  at  first  appalling,  and  all  the  huuters  promptly  took  to  their  heels  to 
avoid  the  dreaded  charge  they  supposed  to  be  imminent.  A  few  minutes 
revealed,  however,  the  ridiculousness  of  their  situation,  and  vengeance  was  speed- 
ily wreaked  upon  the  buffalo  by  his  prompt  despatching  and  butchering. 

Saturday,  August  6. — Our  march  to-day  has  been  short  and  easy,  and  we 
advanced  only  about  five  and  a  half  miles  up  the  level  valley  of  Tongue  river. 
The  stream  is  very  sinuous,  and  we  were  compelled  to  cross  it  three  times,  but 
in  so  doing  found  no  especial  difficulty.  It  is  entirely  free  from  quicksands  and 
was  not  deep  enough  to  embarrass  fording.  Its  valley  is  much  narrower  than 
that  of  Powder  river,  but  the  adjacent  hills  are  less  "  washed"  and  barren. 
Timber  is  scarcer,  and  grass  decidedly  more  abundant,  the  latter  fact  being 
chiefly  explained  by  the  presence  of  the  buffalo  in  fewer  numbers. 

Our  camp  is  in  a  fine  grove  of  cottonwoods,  with  an  excellent  growth  of 
grass  beneath  them,  which,  with  the  rest  of  to-morrow,  will,  I  trust,  recuperate 
our  animals,  whose  condition  has  become  so  reduced  that  short  marches  have  lat- 
terly been  an  absolute  necessity. 

This  afternoon  has  been  intensely  warm,  the  thermometer  standing  at  106° 
Fahr.  in  the  shade,  and  the  difference  between  the  wet  and  dry  bulb  being  37°. 
This  latter  is  more  remarkable  when  it  is  considered  that  we  are  in  a  grove  of 
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quite  large  trees  and  on  the  immediate  banks  of  one  of  the  most  considerable 
streams  in  this  country.  Is  not  this  dryness  of  the  climate  the  cause  of  the 
great  scarcity  of  vegetation  in  this  region,  and  is  not  this  the  leading  fact  to  be 
considered  in  forming  an  estimate  of  its  agricultural  character  ?  If  the  present 
extreme  drought  is  regular  and  prevails  each  season,  the  scarcity  of  trees  is 
sufficiently  explained,  and  the  impossibility  of  the  soil,  however  good,  repaying 
cultivation  fairly  demonstrated.  An  examination  of  the  soil  itself  in  many 
places  reveals  no  sufficient  reason  for  the  scarcity  of  timber,  which  is  found  only 
on  the  banks  of  water-courses,  and  in  ravines  near  the  summits  of  the  highest 
hills,  where  moisture  is  most  abundant,  and  we  must  therefore  seek  other  causes. 
Are  they  not  found  in  the  dryness  that  so  universally  prevails  elsewhere  ? 

Sunday,  August  7. — The  day  was  spent  in  camp  with  the  usual  service,  the 
firing  of  three  shots  from  a  revolver  answering  for  the  church  bell  of  civiliza- 
tion. The  atmosphere  to-day  was  remarkably  clear,  and  the  temperature 
delightful,  a  high  northwest  wind  last  night  having  cooled  the  air.  At  7  J  o'clock 
this  morning  the  themometer  marked  60°,  but  it  was  colder  in  the  night  and 
must  have  been  10°  lower.     The  change  from  yesterday  is  most  refreshing. 

This  afternoon  was  marked  by  a  curious  optical  illusion.  About  3  o'clock 
it  was  reported  to  me  that  two  Indians  had  been  discovered  upon  the  brow  of  a 
neighboring  hill  looking  down  upon  our  camp.  The  use  of  our  best  glasses 
apparently  justified  this  opinion,  as  two  forms  were  distinctly  visible  upon  a 
ridge,  distant  about  a  mile  and  a  half,  one  standing  and  the  other  in  a  recum- 
bent posture. 

We  concluded  they  were  Crows,  and,  as  this  tribe  is  friendly,  it  was  deter- 
mined to  bring  them  into  camp  and  have  a  "talk,"  and  a  party  started  for  that 
purpose.  The  fact  that  we  had  seen  no  human  faces  save  our  own  since  leaving 
Fort  Pierre  was  an  additional  and  powerful  inducement.  The  absolute  motion- 
lessness  of  the  figures  aroused  my  suspicions,  however,  and  I  resorted  to  one 
of  Troughton  and  Simms's  large  astronomical  telescopes,  and  by  use  of  the  most 
powerful  terrestrial  eye-piece,  studied  the  supposed  strangers  very  carefully. 

The  resemblance  to  human  beings  was  still  striking,  but  it  was  plainly  evident 
that  they  were  only  curiously  shaped  rocks,  to  which  the  afternoon  light  had 
imparted  an  additionally  strange  appearance.  This  opinion  was  soon  verified 
upon  the  return  of  the  disgusted  party  that  had  visited  the  hill,  and  failed  to 
discover  their  mistake  until  they  had  almbst  reached  its  summit. 

Monday,  August  b. — Our  march  to-day  was  also  short  and  still  up  the  valley 
of  Tongue  river  towards  the  point  from  which  we  shall  'strike  across  the  country 
to  the  Rosebud.  The  valley  here  is  very  narrow,  and  Bridger  calls  it  the  canon 
of  Tongue  river.  Twice  we  have  been  compelled  to  abandon  it  and  cross  spurs 
of  hills  against  which  it  flows,  but  above  this  point  the  river  bottom  is  wider 
and  looks  more  inviting. 

The  hills  we  have  passed  are  very  broken,  and  would  probably  have  proved 
impassable  had  we  attempted  to  leave  the  river  valley.  The  road  was  tolerably 
good,  the  sage  constituting  the  chief  obstruction,  and  the  descent  of  the  first 
spur  crossed  being  steep,  necessitating  considerable  work  with  the  pick.  The 
river  we  passed  three  times  to-day  without  much  difficulty,  and  our  camp  is  now 
upon  its  left  bank. 

The  sickness  of  one  of  our  teamsters,  occasioned  by  bathing  and  exposure  to 
the  sun,  constitutes  our  first  case  of  decided  illness,  and  this  is  not  serious.  The 
health  of  the  party  has  thus  far  been  unusually  excellent. 

A  magnificent  buck  elk  was  shot  just  after  encamping,  being  the  first  of  that 
species  of  game  yet  seen.  His  horns  were  about  four  feet  long  and  still  in  the 
velvet.  The  flesh  is  not  considered  as  great  a  delicacy  as  that  of  the  buffalo, 
but  it  is  a  change,  and  of  course  agreeable. 

The  night  was  beautifully  clear,  and  well  improved  in  the  matter  of  astro- 
nomical observations. 
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Tuesday,  August  9. — We  this  morning  left  Tongue  river  and  started  across 
the  hills  to  the"  westward,  passing  up  the  valley  of  a  dry  creek,  leaving  the 
river  near  our  camp.  We  found  the  road  a  vast  improvement  upon  that  pre- 
viously traversed.  The  ascent  was  gradual,  and  brought  us  to  the  foot  of  a 
long,  crooked  spur,  up  which  we  passed  without  much  trouble,  but  with  hard 
pulling. 

Near  the  summit  we  found  a  few  stunted  pines,  out  of  which,  as  I  was  riding 
in  advance  of  the  train,  I  started  an  enormous  grizzly  bear  with  her  cubs.  After 
reaching  the  summit  we  travelled  for  some  five  miles  over  a  high,  undulating 
prairie,  which  drained  into  the  Yellowstone,  and  from  thence  over  rolling  hills 
covered  with  pines.  The  ravines  upon  each  side  of  us  were  impassable,  and  the 
selection  of  the  road  proved  Bridger's  excellence  as  a  guide.  To  the  right  of 
our  course  lay  a  range  of  beautifully  rose-tinted  hills,  their  summits  crowned 
with  pine  and  forming  a  marked  feature  in  the  landscape. 

All  the  ravines  in  this  part  of  our  route  were  dry,  and  search  was  made  in 
vain  for  water.  We  were,  therefore,  compelled  to  continue  on  across  a  ridge 
separating  us  from  another  branch  of  the  Yellowstone.  We  then  found  the 
country  entirely  changed,  its  surface  being  more  level  and  destitute  of  timber. 
Two  or  three  miles  beyond  the  crest  of  the  ridge  a  spring  was  found  that  promised , 
by  cleaning  out,  a  sufficient  supply  of  water,  and  we  therefore  halted,  after  a 
march  of  18J  miles. 

Grass  at  this  camp  is  scanty,  and  wood  still  scarcer,  consisting  only  of  small 
pines  obtained  from  the  sides  of  the  distant  hill.  The  difficult  ascent  from  the 
valley  to-day  exhausted  our  mules  at  the  outset,  and  rendered  the  day's  march 
one  of  the  most  severe  of  the  expedition.  The  country  traversed  has  been 
worthless  for  agricultural  purposes,  and  the  pines  are  small  and  of  no  utility 
save  for  fuel.  From  the  last  ridge  crossed  we  obtained  our  first  view  of  the 
Wolf  or  Ohetish  mountain  in  the  distance. 

Wednesday,  August  10. — After  the  train  started  from  camp  this  morning  I 
ascended  a  rugged  butte  in  the  vicinity,  from  which  a  view  was  obtained  of 
both  the  Yellowstone  and  the  Rosebud.  Desolation  still  characterized  the  land- 
scape. Naked  hills  were  its  salient  features,  the  barrenness  being  only  relieved 
by  scattered  pines  upon  rocky  spurs  on  the  left,  and  stunted  cottonwoods  and 
occasional  strips  of  verdure  in  the  river  valleys.  The  hills  were  generally  of  a 
dull  brownish  yellow,  but  here  and  there  formations  broke  to  the  surface,  of 
chalky  white,  or  tinted  with  a  delicate  vermillion,  while  jagged  rocks  cropped 
out  upon  many  of  the  most  abrupt  slopes. 

Our  course  lay  to  the  west,  the  broken  country  upon  the  right  rendering  a 
detour  necessary  to  the  southward.  During  the  first  half  of  the  march  we  passed 
over  a  high,  rolling  plateau,  destitute  of  grass  or  water,  but  affording  an  excellent 
road.  We  then  entered  with  much  difficulty  a  ravine  draining  into  the  Rose- 
bud, and  thus  reached  the  valley  of  a  dry  fork,  down  which  we  passed  to  the 
Rosebud  itself,  where  we  encamped  upon  a  small  spot  of  salt  grass  scarcely 
large  enough  for  the  picketing  of  our  mules ;  the  scarcity  of  pasturage  still 
continuing  in  this  region. 

The  Rosebud  shows  evidences  of  being  occasionally  an  important  stream,  but 
now  contains  no  running  water  whatever,  its  bed  being  a  mere  succession  of  stag- 
nant pools,  which,  from  the  fact  that  the  water  is  several  feet  below  the  general 
level,  are  very  difficult  of  access.  The  entire  river  bottom  is  covered  with  sage, 
and  a  scattered  growth  of  cottonwood  upon  its  banks  completes  the  picture. 
The  distant  hills  in  the  south  in  which  the  stream  finds  its  source  are  plainly 
visible,  and  a  marked  gap  in  them  apparently  denotes  an  easy  road  in  that 
direction. 

After  reaching  the  camp,  Bridger  examined  the  country  to  the  west  for  sev- 
eral miles,  and  reports  a  good  road  for  that  distance,  but  seems  uncertain  as  to 
its  continuance.  If  our  vague  information  relative  to  the  position  of  Fort  Sarpy 
is  correst  we  should  reach  that  post  this  week. 
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Thursday,  August  11. — Oar  route  to-day  lay  directly  over  the  hills  to  the 
westward,  and  nearly  parallel  with  the  course  of  the  Yellowstone.  The  first 
three  or  four  miles  was  one  continued  ascent,  and  then  our  course  was  inter- 
cepted by  the  head  of  a  wide  valley  of  the  old  washed  lands.  With  great  labor 
we  reached  the  main  ridge  bounding  the  valley  of  the  Rosebud,  upon  which  we 
found  a  good,  although  hilly  and  crooked,  road,  tending  nearly  in  the  right  direc- 
tion. 

Upon  each  side  were  steep  gorges  filled  with  stunted  pines,  with  here  and 
there  a  cottonwood  or  cherry  bush.  At  11  o'clock  I  sent  out  parties  to  look  for 
water,  but  none  could  be  found.  The  search  proving  unsuccessful,  1  rode  in 
advance  of  the  train  until  I  came  in  sight  of  a  valley  containing  the  almost 
unfailing  indications  of  water.  1  then  ordered  the  train  to  descend  into  it  by 
continuing  along  the  circuitous  but  easy  route  on  the  spur,  while  I  took  a  shorter 
path  with  the  view  of  selecting  a  camping  ground. 

To  my  great  disappointment  I  found  the  valley  entirely  devoid  of  grass  and 
water,  although  filled  with  sage,  cottonwood,  and  willow.  I  examined  the  bed 
of  the  stream  very  thoroughly  in  both  directions  without  success,  and  climbed 
a  bluff  to  obtain  a  more  extended  view  of  the  neighboring  country.  To  my 
astonishment  the  train  was  not  in  sight,  and  I  therefore  drove  hastily  back 
to  ascertain  the  cause  of  its  disappearance.  I  found  it  encamped  but  a  short 
distance  back,  upon  (probably)  the  only  pool  of  water  in  the  valley,  which 
had  been  accidentally  found  in  the  course  of  the  long  detour,  and  I  had  entirely 
missed.     The  men  had  wisely  gone  into  camp  without  waiting  for  orders. 

I  am  becoming  very  anxious  to  reach  Fort  Sarpy  and  the  Yellowstone,  as  our 
mules  are  rapidly  breaking  down,  and  I  assume  that  there  we  shall  obtain  bet- 
ter pasturage.  If  good  grass  can  be  found  to-morrow  I  shall  halt  over  Satur- 
day and  Sunday,  and  devote  the  time  to  procuring  more  definite  knowledge  of 
our  exact  locality.     Bridger  calls  the  stream  we  are  now  upon,  Enamel's  fork. 

Friday,  August  12. — We  this  morning  moved  to  the  southwest  out  of  the 
valley  of  Emmel's  fork,  and  with  hard  pulling  ascended  the  hills  to  the  west, 
upon  whose  summits  we  found  comparatively  good  travelling.  Our  course  was 
still  to  the  south  of  west  till  we  reached  a  wide  and  deep  valley  which  inter- 
cepted our  path,  and  was  so  marked  that  it  was  at  first  thought  to  be  that  of 
the  Yellowstone,  but  from  its  location  and  bearing  it  was  soon  evident  to  all 
that  it  was  only  the  main  fork  of  the  stream  upon  which  we  had  encamped  last 
night. 

The  country  upon  the  opposite  side  of  the  valley  was  very  rough  and  uninviting, 
and  it  was  therefore  determined  not  to  cross  it,  but  to  turn  northward  to  the  Yel- 
lowstone. Avoiding  the  breaks  in  the  bluff  we  found  an  excellent  road  to  the 
point  at  which  the  two  forks  unite.  It  was  here  indispensable  that  we  should 
descend  to  the  level  of  the  stream,  and  finally  this  was  effected  with  the  greatest 
trouble  and  labor,  only  arduous  exertions  and  the  most  watchful  care  bringing 
the  wagons  safely  down  the  steep  hillside  and  over  the  formidable  rocks.  Our  pro- 
gress in  the  valley  was  also  difficult,  and  we  went  into  camp  at  the  first  water 
reached. 

The  western  fork,  down  which  we  have  travelled  for  the  last  five  miles  of  our 
day's  march,  evidently  heads  in  the  Wolf  mountains,  which  have  been  in  sight 
for  the  past  few  days,  and  it  must  drain  a  large  area  of  country.  I  was  sur- 
prised to  find  that  the  water  in  its  bed  is  confined  to  a  few  pools,  and  is  of  the 
poorest  quality.  The  valley  is  from  one  to  two  miles  wide  and  distinguished 
by  a  considerable  growth  of  cottonwood.  Sage  is  abundant  but  the  grass  is 
rather  poor. 

Dr.  Hayden  has  been  for  one  or  two  days  impatiently  anxious  to  examine  the 
geology  of  the  range  of  Wolf  mountains,  visible  at  a  distance  of  20  miles  in 
the  southwest.  I  had  promised  him  the  opportunity,  but  to-day  he  disappeared 
without  orders  or  permission,  and  at  night  has  not  rejoined  the  train.     The  dis- 
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tance  of  the  journey  undoubtedly  explains  the  latter  fact,  and  as  his  party  con- 
sists of  four  men  they  are  doubtless  able  to  defend  and  take  care  of  themselves. 

Saturday,  August  13. — Dr.  Hayden  and  party  not  having  returned,  I  deter- 
mined not  to  move  camp  to-day,  but  await  them  in  my  present  position,  improv- 
ing the  delay  by  sending  out  an  expedition  to  seek  the  Yellowstone.  An  addi- 
tional advantage  resulting  from  this  course  will  be  that  it  will  give  our  animals 
the  benefit  of  two  days'  rest.  The  Yellowstone  party,  consisting  of  one  of  my 
topographers,  Mr.  Hutton,  with  the  guide  and  interpreter,  mounted  on  our  three 
best  horses,  left  camp  at  an  early  hour  this  morning,  going  northward. 

Dr.  Hayden  and  his  companions  returned  about  the  middle  of  the  afternoon. 
The  ride,  which  they  expected  to  be  about  10  miles,  proved  to  be  over  20,  and 
they  had  undergone  many  hardships,  as  their  jaded  appearance  testified.  As  I 
had  supposed,  they  had  visited  the  Wolf  mountains  to  gratify  the  impatience 
of  the  geologist.  I  improved  this  incident  to  issue  an  order  forbidding  any  one 
to  be  absent  from  the  train  overnight  without  explicit  permission,  deeming  this 
to  be  indispensable  to  the  safety  of  the  party,  and  feeling  justified  in  so  doing 
by  the  serious  responsibility  for  so  many  lives  resting  upon  me. 

In  the  afternoon  the  party  returned  from  the  Yellowstone,  having  reached  it 
by  travelling  some  12  miles.  Their  report  of  the  road  is  by  no  means  favorable, 
and,  far  worse,  they  have  seen  no  indications  of  the  passage  up  of  the  boats 
with  our  provisions.  We  have  now,  however,  the  advantage  of  knowing  our 
location,  with  the  power  of  determining  our  future  actions  accordingly.  Years 
have  elapsed  since  our  guide  passed  through  this  special  region,  and  he  has  for- 
gotten some  of  the  minutioe,. though  he  seems  perfectly  familiar  with  its  gene- 
ral features.  We  are  all  totally  ignorant  of  the  site  of  the  Sarpy  trading-house, 
as  it  has  only  been  built  within  the  last  few  years,  and  since  any  of  the  expe- 
dition visited  this  country. 

Sunday,  August  14. — We  passed  the  day  in  camp  as  usual,  and  held  the  cus- 
tomary religious  services.  With  these  two  days  of  rest  I  hope  we  shall  have 
no  further  trouble  with  our  beasts,  as  they  have  recruited  wonderfully. 

Large  fires  are  visible  in  the  Wolf  mountains  this  afternoon,  probably  the 
signals  of  Indians  who  are  undoubtedly  watching  our  movements,  although  they 
have  not  yet  showed  themselves.  The  day  has  been  exceedingly  warm,  the 
thermometer  standing  at  108°  Fahr.,  the  difference  between  the  wet  and 
dry  bulbs  being  40°.  A  high  northwest  wind  this  afternoon  gives  promise  of 
more  agreeable  weather.  Last  night,  however,  I  was  cold  under  two  blankets, 
and  the  change  is  most  remarkable  between  the  day  and  night  temperatures. 

Monday,  August  15. — We  left  camp  at  6J  o'clock,  our  course  bearing  down 
the  valley  of  Emmel's  fork,  upon  which  we  had  encamped.  The  stream  is 
very  crooked,  winding  from  bluff  to  bluff  upon  either  side,  and  thus  rendering 
its  passage  necessary  almost  every  half  mile.  The  lowness  of  the  water  made 
the  crossing  of  the  bed  a  comparatively  easy  matter,  but  we  were  compelled  to 
dig  down  the  banks  upon  each  occasion,  and  this  greatly  retarded  our  progress. 

After  a  march  in  this  fashion  down  the  valley  about  half  way  to  the  Yellow- 
stone, the  bed  of  the  creek  became  so  miry  that  its  further  crossing  was  impos- 
sible, and  we  therefore  climbed  with  much  difficulty  the  spur  of  hills  upon  our 
left  and,  crossing  it,  descended  thence  to  the  valley  of  the  Yellowstone,  a  small 
ravine,  materially  facilitating  the  latter  portion  of  the  march. 

From  the  summit  of  the  hill  we  obtained  our  first  view  of  the  Yellowstone 
valley  itself,  of  which  over  50  square  miles  was  visible,  literally  black  with 
buffalo,  grazing  in  an  enormous  herd  whose  numbers  defy  computation,  but 
must  be  estimated  by  hundreds  of  thousands.  We  found  the  distance  from  the 
foot  of  the  hills  to  the  water  about  three  miles,  three-fourths  of  the  intervening 
country  consisting  of  a  barren  plain  elevated  about  100  feet  above  the  water, 
covered  doubtless  at  times  with  grass,  but  now  cropped  as  closely  as  any  village 
common  and  presenting  an  appearance  of  extreme  barrenness. 
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A  short  and  abrupt  descent  of  a  few  feet  leads  from  the  terrace,  upon  which 
we  are  encamped,  to  the  water's  edge.  The  bank  is  covered  with  a  rich  growth 
of  weeds  and  salt  grass,  which,  fortunately  for  us,  the  buffalo  do  not  relish  but 
our  mules  devour  with  avidity.  Large  cottonwood  trees  also  border  the  stream, 
so  that  we  can  say,  what  we  have  not  been  able  to  say  for  a  long  time,  wood, 
water,  and  grass  are  abundant.  The  distance  travelled  to-day  is  16.4  miles, 
and  the  total,  since  leaving  Fort  Pierre,  546  miles. 

There  are  no  evidences  of  the  passage  of  the  boats  at  this  point,  and  as  we 
are  in  some  doubt  as  to  whether  we  are  above  or  below  the  station  for  which 
they  are  bound,  (Fort  Sarpy,)  I  have  organized  two  small  parties,  the  first  to 
ascend  the  valley  as  far  as  the  mouth  of  the  Big  Horn,  and  the  second  to 
descend  until  they  obtain  some  information  of  the  whereabouts  of  our  supplies 
or  their  own  provisions  fail. 

Both  parties  will  take  with  them  supplies  for  six  days,  and  the  first  will 
be  under  the  charge  of  Lieutenant  Maynadier,  the  second  under  Mr.  Snow- 
den.  Should  these  parties  return  without  tidings  of  the  boats,  we  shall  have  to 
adopt  the  Indian  method  of  "  making  meat,"  and  start  for  Fort  Laramie  with 
the  expectation  of  subsisting  on  meat  diet.  Fortunately,  buffalo  are  abundant 
and  there  is  no  danger  of  starvation  at  present. 

Tuesday,  August  16. — Lieutenant  Maynadier  and  Mr.  Snowden  started  with 
their  parties  this  morning  by  7  o'clock,  that  of  Lieutenant  Maynadier  number- 
ing seven  and  that  of  Mr.  Snowden  six  persons.  These  are  considered  suffi- 
ciently strong,  as  we  are  now  in  the  country  of  the  Crow  Indians,  and  they  are 
not  regarded  as  hostile.  Moreover,  our  animals  are  in  such  poor  condition  that 
it  is  very  desirable  to  use  them  as  little  as  possible. 

As  I  hope  to  have  an  opportunity  of  sending  down  the  river  by  Major 
Schoonover,  agent  for  the  Crows,  who  is  to  come  up  in  the  boats  with  their 
annuities,  I  have  set  all  hands  at  work  making  copies  of  notes  and  repacking 
all  articles  that  we  wish  to  be  relieved  of,  such  as  geological  and  other  speci- 
mens, in  order  that  we  may  reduce  our  baggage  to  the  smallest  possible  com- 
pass. I  also  wish  to  have  a  field  map  completed  to  send  back,  that'in  case  of 
accident  some  record  of  the  work  accomplished  may  be  preserved. 

This  is  the  first  actual  halt  made  since  leaving  Fort  Pierre,  so  that,  for  lack  of 
opportunity,  we  are  materially  behind  in  this  class  of  work.  All  our  wagons 
and  carts  are  emptied,  their  contents  are  being  thoroughly  overhauled,  and 
invoices  are  being  made  of  the  stock  on  hand.  We  have  work  of  this  descrip- 
tion sufficient  to  occupy  all  the  party  for  several  days,  so  that  our  halt  is  bene- 
ficial for  other  reasons  than  the  rest  afforded  the  animals. 

Wednesday,  August  17. — We  remained  in  camp  awaiting  the  return  of  the 
exploring  parties  and  busily  plotting,  computing,  copying  notes,  repacking  sup- 
plies, &c,  &c. 

Two  Crow  Indians  came  into  camp  about  3  p.  m.,  being  the  first  human  beings 
outside  of  the  party  seen  for  50  days.  They  report  having  passed  Lieutenant 
Maynadier  and  his  party  this  morning,  and  state  that  the  boat  with  our  sup- 
plies was  at  the  mouth  of  Tongue  river  15  days  since,  in  which  case  it  should 
have  reached  this  point  by  this  time.  Their  village  of  100  lodges  is  two  days' 
march  behind  them,  and  they  have  come  down  to  receive  their  annuities. 

These  Indians  are  of  much  lighter  color  than  the  Sioux,  and  have  a  less  sav- 
age and  repulsive  expression.  They  are  well  formed  and  of  medium  height. 
In  their  costume  1he  most  striking  feature  is  a  cap  made  of  par  fleche,  or 
prepared  buffalo  hide,  consisting  of  a  large  visor  shading  the  eyes,  with  the 
addition  of  a  band  of  the  same  material  encircling  the  head,  the  upper  edge  of 
which  is  cut  into  points,  imparting  a  decidedly  regal  appearance.  It  is  entirely 
crownless,  however,  and  thus  affords  no  protection  whatever  to  the  head.  They 
are  well  mounted,  and  armed  with  both  gun  and  bow  and  arrows.  They  do  not 
present  a  very  formidable  appearance,  but  have  the  reputation  of  being  as  good 
warriors  as  any  tribe  in  this  region. 
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Thursday,  August  18. — We  are  still  in  camp  and  employed  as  yesterday. 
Lieutenant  Maynadier  and  party  returned  about  noon.  They  report  that  Fort 
Sarpy  is  only  about  nine  miles  above  camp  and  in  this  bottom.  The  party 
ascended  the  river  some  SO  miles  above  the  trading-house,  and  reached  a  bluff 
impassable  even  on  horseback,  at  which  point  it  will  be  necessary  either  to  cross 
the  stream  or  leave  it  and  make  a  detour  through  the  hills.  Lieutenant  May- 
nadier reports  that  it  is  useless  to  attempt  to  reach  the  mouth  of  the  Big  Horn 
by  the  valley  upon  this  side.  As  it  is  possible  that  Mr.  Snowden's  party  may 
have  passed  the  boats  without  seeing  them,  I  have  engaged  the  Indians,  who  are 
yet  with  us,  to  go  down  the  river,  and  carry  a  letter  to  Mr.  Meldrum,  the  agent 
of  the  American  Fur  Company,  who  is  expected  up  in  them. 

Our  hunter  finds  no  difficulty  in  abundantly  supplying  us  with  meat,  and  in 
a  short  time  to-day  killed  seven  buffaloes.  Men  with  carts  were  sent  out  to 
bring  in  the  choice  pieces. 

Friday,  August  19. — The  Indians  left  camp  early  this  morning  for  the  boat. 
About  10  a.  m.  a  band  of  30  or  40  savages  were  seen  coming  up  the  river  and 
proved  to  be  Crows,  headed  by  "Two  Face,"  a  sub-chief,  who  rode  into  camp 
in  full  court  costume,  announcing  his  name  by  the  expressive  procedure  of 
touching  his  face  and  holding  up  two  fingers.  He  calmly  took  temporary  pos- 
session of  the  largest  tent,  making  himself  completely  at  home.  He  had  sup- 
posed that  it  was  my  quarters,  judging  from  its  size  that  it  belonged  to  the  com- 
mander, a  mistake  that  I  was  in  no  haste  to  correct.  He  soon  discovered  his 
error,  however,  and  transferred  his  hospitality  (the  only  term  for  his  general 
appropriation  of  things)  to  my  tent.  From  him  I  learned  that  his  band  had 
left  the  boat  the  day  previous  and  that  Mr.  Snowden  and  his  party  were  close 
at  hand. 

The  latter  arrived  about  noon  bringing  with  him  Major  Schoonover,  the 
Indian  agent.  Mr.  Snowden  met  the  boats  41  miles  below,  (by  land,)  and 
reported  that  it  would  require  five  or  six  days  for  them  to  reach  our  camp.  He 
also  brought  a  request  from  Mr.  Meldrum  that  I  would  send  him  the  assistance 
of  a  number  of  men  and  animals,  a  request  I  shall  gladly  comply  with,  as  I  am 
very  anxious  to  shorten  my  stay  here  as  greatly  as  possible. 

Major  Schoonover  reports  that  during  the  journey  up  a  small  war  party  of 
Sioux  obtained  possession  of  the  horses  belonging  to  the  boats  and  were  induced 
to  return  them  only  with  great  difficulty  and  under  circumstances  that  were  at 
one  time  seriously  threatening.  This  outrage  was  the  more  aggravated  from 
the  fact  that  Major  Schoonover  is  also  the  agent  for  the  Sioux,  and  thus  they 
were  robbing  their  own  agent. 

The  reputation  of  this  tribe  for  principle  is  poor,  even  among  savages,  and 
they  will  plunder  friend  or  foe  alike  if  immunity  is  certain.  The  Sioux  also 
informed  Major  Schoonover  that  a  band  of  350  picked  warriors  had  started  to 
intercept  and  attack  my  expedition.  If  the  story  is  true,  their  courage  failed, 
for  their  distant  signal  fires  have  been  the  only  evidences  of  their  neighborhood. 

Our  party,  however,  is  formidable  in  numbers  and  excellently  armed,  and  the 
latter  fact  I  impressed  upon  the  Sioux  chiefs  at  Fort  Pierre  by  affording  them 
occular  demonstration  of  the  improved  quality  of  our  fire-arms.  While  I  do 
not  overrate  our  own  strength  in  frontier  warfare,  I  entertain  no  apprehensions 
of  Indian  hostilities,  for  the  savages  are  too  cowardly  to  attack  where  there  is 
a  prospect  of  a  resistance  so  determined  and  so  effective.  The  story  told  Major 
Schoonover  was  probably  a  mere  piece  of  Indian  bravado. 

Saturday,  August  20. — Lieutenant  Maynadier  left  camp  this  morning  with 
four  men  and  twelve  mules  to  meet  the  boats  and  hasten  their  difficult  ascent 
up  the  river,  and  I  hope  that  by  this  means  we  shall  gain  a  day  or  two  in  the 
date  of  our  departure. 

Letter-writing  to  distant  friends  and  families  has  occupied  the  energies  of  all, 
and  the  mail  will  be  carried  down  the  river  by  Major  Schoonover  in  a  batteau 
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as  far  as  Sioux  City,  reaching  there,  the  nearest  frontier  post-office,  at  a  dis- 
tance of  1,500  miles  from  our  camp,  a  fact  that  illustrates  the  marvellous  extent 
of  the  great  system  in  the  west  and  our  remoteness  from  civilization.  The 
letters  will  probably  reach  their  destinations  about  midwinter. 

Sunday,  August  21. — We  passed  this  Sabbath  as  its  predecessors,  in  camp, 
and  with  religious  services. 

The  Indian  messengers  sent  to  the  boats  .returned  during  the  day  with  a  note 
from  Mr.  Meldrum,  stating  that  he  was  ten  miles  below  the  mouth  of  the  Hose- 
bud  and  would  reach  this  point  in  seven  days  from  the  date  of  his  letter,  (the 
19th.)  I  hope  that  the  assistance  sent  him  will  materially  shorten  this  interval, 
as  the  delay  is  greatly  to  be  regretted  from  the  fact  that  we  shall  now  be  troubled 
to  reach  winter  quarters  before  cold  weather.  The  nights  are  already  becoming 
uncomfortably  chilly. 

Monday,  August  22. — The  Crows  are  encamped  in  large  numbers  a  mile  or 
two  up  the  river  and  in  close  vicinity  to  camp,  and  are  becoming  very  trouble- 
some. Like  all  Indians,  they  are  importunate  beggars,  and  about  camp  they 
take  constaut  and  the  most  disagreeable  liberties,  thronging  into  our  tents,  roll- 
ing their  filthy  bodies  up  in  our  blankets,  and  prying  into  everything  accessible. 
Their  personal  unclean liness  is  disgusting  and  their  bodies  are  covered  with 
vermin.  They  have  no  ideas  of  chastity,  and  greater  general  degradation  could 
be  with  difficulty  imagined.  The  men  take  pride  in  appearing  in  all  the  tawdry 
finery  they  can  obtain.  The  common  dress  is  woollen  clothing,  such  as  panta- 
loons, shirts,  and  hats,  purchased  from  the  traders,  blankets  (which  are  plenty) 
and  buffalo  skins  forming  the  outer  covering. 

The  full  state  dress,  used  by  the  chiefs  and  great  warriors  on  extraordinary 
occasions,  is  quite  imposing,  consisting  of  moccasins  ornamented  with  beads, 
leggings  of  skins,  embroidered  also  with  beads  and  porcupine  quills  dyed  the 
most  brilliant  colors,  and  a  large  outer  covering  somewhat  resembling  the  Mex- 
ican serapa,  but  made  of  skin  and  richly  decorated.  Ermine  skins  are  highly 
prized  by  them,  and  almost  invariably  the  serapa  is  fringed  with  them.  Ver- 
million is  freely  used  as  a  war  paint,  and  it  is  not  uncommon  to  see  the  entire 
face  as  brilliant  as  the  best  Chinese  pigment  can  make  it. 

The  chief  of  the  lower  band,  Two  Bears,  wore  moccasins  consisting  of  the 
paws  of  a  grizzly  bear,  with  the  claws  and  horny  portion  of  the  foot  preserved. 
Eagle  feathers  are  used  to  ornament  the  head,  and  a  Crow  glories  in  his  long 
hair,  which  is  worn  straight  down  the  back,  frequently  reaching  to  the  knees. 
This  is  filled  with  gum,  forming  a  compact  mass,  and  is  generally  dotted  over 
with. white  spots  of  paint. 

Only  in  cases  of  extreme  grief — mourning  for  friends,  &c. — is  the  hair  ever 
cut.  A  more  senseless  display  of  grief,  common  among  them,  is  to  gash  the 
forehead  and  allow  the  blood  to  flow  over  the  face,  remaining  there  until  worn 
off  by  time  or  obliterated  by  dirt. 

As  among  all  savages,  the  women  are  the  mere  slaves  of  the  men,  doing  all 
the  menial  service.  A  case  in  point  caused  considerable  amusement  in  our 
party.  A  young  Indian,  almost  a  mere  lad,  with  a  stout  and  fine  looking  sqnaw 
wife,  has  pitched  his  lodge  a  short  distance  from  camp,  upon  the  opposite  side  of 
a  small  branch  of  the  river.  In  all  their  visits  to  camp  the  wife  carries  her 
liege-lord  upon  her  shoulders  through  the  water  with  the  most  obsequious 
devotion. 

The  Crows  are  fairer  than  the  Sioux,  many  of  the  mountain  band  being  sal- 
low and  hardly  a  shade  darker  than  whites  who  undergo  similar  exposure. 
This  fact  was  so  marked  that  the  first  seen  were  supposed  to  be  half-breeds,  but 
we  were  assured  that  they  were  of  pure  Indian  descent. 

Tuesday,  August  23. — Soon  after  dinner  to-day  Lieutenant  Maynadier 
returned  to  camp,  and  with  him  came  Mr.  Robert  Meldrum,  the  agent  of  the 
Fur  Company,  who  is  in  charge  of  the  long-expected  boats,  which  are  still  some 
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20  miles  below.  It  has  been  found  almost  impossible  to  navigate  the  Yellow- 
stone, the  water  being  too  low,  although  the  vessels,  which  are  batteaux,  draw 
only  18  inches.  At  Mr.  Meldrum's  suggestion  I  shall  send  down  a  number  of 
the  wagons  to-morrow  to  receive  part  of  the  freight  and  thus  lighten  the  load. 

The  afternoon  and  evening  was  spent  in  conversation  with  Mr.  Meldrum, 
obtaining  information  from  him  with  reference  to  the  most  feasible  routes  before 
us  and  the  peculiarities  of  life  among  the  Indians.  He  is  undoubtedly  the  best 
living  authority  in  regard  to  the  Crows,  outside  of  the  tribe,  having  spent  over 
30  years  in  their  country,  during  that  time  visiting  the  regions  of  civilization 
but  once,  and  on  that  occasion  spending  only  19  days  in  St.  Louis.  He  has 
long  lived  among  these  Indians,  assuming  their  dress  and  habits,  and  by  his 
skill  and  success  in  leading  their  war  parties  has  acquired  distinction,  rising  to 
the  second  post  of  authority  in  the  tribe.  He  of  course  speaks  their  language 
perfectly,  and  says  that  it  has  become  more  natural  to  him  than  his  mother 
tongue.  I  noted  the  alacrity  with  which  he  ceased  speaking  English  whenever 
an  opportunity  offered. 

The  Indians  were  so  troublesome  about  camp  to-day  that  I  posted  a  double 
guard  at  night  for  the  purpose  of  freeing  us  from  the  annoyance  of  their  visits. 

Wednesday,  August  24. — Six  wagons  started  this  morning  for  the  boats 
under  the  wagon  master,  accompanied  by  a  guard,  with  Mr.  Meldrum  acting  as 
guide. 

The  Crows  are  still  swarming  about  camp,  although  they  have  not  been  quite 
as  troublesome  as  for  a  few  days  past.  The  men  do  not  seem  dishonest,  and 
Mr.  Meldrum  says  that  we  need  not  distrust  them,  but  added  that  the  women 
and  children  would  steal  everything  possible,  and  it  has  therefore  been  found 
necessary  to  keep  a  rather  strict  watch  upon  all  portable  articles. 

Our  mules  and  the  beasts  of  the  Indians  have  thoroughly  consumed  the  grass 
in  this  vicinity,  and  it  will  be  soon  necessary  to  find  new  pasturage.  Our  ani- 
mals are  immensely  improved  in  condition  by  the  rest  and  nourishing  food 
obtained  during  our  halt. 

Thursday,  August  25. — The  wagons  that  were  sent  to  meet  the  boats  returned 
this  evening  with  full  loads,  and  there  are  now  hopes  that  we  shall  be  able  to 
resume  our  march  from  this  point  in  a  few  days.  The  day  was  chiefly  spent 
writing  and  computing.  The  Indians,  save  two  or  three  lodges,  all  left  to  day 
and  ascended  the  river  to  Fort  Sarpy,  where  they  will  await  the  arrival  of  the 
boats  with  their  annuities. 

Friday,  August  26. — The  long-expected  boats  came  up  this  evening,  but  our 
supplies  are  so  confused  with  those  of  the  Fur  Company  and  of  the  Indian 
agent,  that  it  will  be  necessary  to  unload  the  cargoes  entirely,  and  I  have  there- 
fore concluded  to  have  them  push  directly  on  to  the  fort  where  we  will  join 
them  on  Monday. 

The  afternoon  and  evening  were  spent  in  obtaining  information  in  regard  to 
the  country  between  the  Yellowstone  and  the  Platte.  I  had  a  skeleton  map 
prepared  showing  those  points  with  which  we  are  acquainted,  and  Mr.  Meldrum 
has  filled  in  the  leading  features  from  memory.  The  information  thus  obtained 
will  be  of  the  greatest  value,  as  it  will  enable  a  separate  party  to  reach  the  head 
of  Powder  river,  a  matter  of  much  importance  as  I  cannot  obtain  a  second  guide, 
and  propose  exploring  two  routes  from  this  point.  As  we  shall  pass  through 
the  country  we  shall  have  an  opportunity  of  verifying  Mr.  Meldrum's  statements 
and  testing  the  accuracy  of  his  topographical  knowledge. 

High  winds  prevailed  at  night  and  the  sky  was  obscured  by  scattered  clouds, 
but  not  sufficiently  to  prevent  observations. 

Saturday,  August  27. — The  entire  day  was  consumed  in  preparations  for  the 
resumption  of  our  journey,  and  especially  in  arranging  for  the  division  of  the 
expedition  into  two  parties  for  separate  explorations. 

Sunday,  August  28. — The   Sabbath  was  spent  quietly  in  camp,  and  in  the 
Ex.  Doc.  77 4 
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evening  the  northern  sky  was  illuminated  by  an  aurora  borealis  of  unrivalled 
splendor.  It  was  preceded  by  a  dull  reddish  light  just  over  the  northwestern 
horizon,  and  more  immediately  heralded  by  brilliant  streaks,  flashing  irregu- 
larly up  the  northern  heavens.  In  a  short  time  this  became  continuous,  and 
between  9  and  10  o'clock  so  vivid  that  the  north  star  was  entirely  obscured  and 
distinct  shadows  were  cast.  From  11  o'clock  till  midnight  the  grandeur  of  the 
celestial  display  surpassed  all  attempts  at  description.  Vast  sheets  of  glowing 
light  rose  successively  to  the  zenith  in  irregular  pulsations,  while  the  illumina- 
tion filled  the  entire  arch  of  the  heavens,  and  the  horizon  of  the  northwest  was 
marked  with  all  the  gorgeous  coloring  of  sunset.  Shortly  after  midnight  its 
brilliancy  began  to  pale,  breaking  the  spell  that  had  enchained  the  party  during 
a  spectacle  of  such  unwonted  magnificence. 

Monday,  August  29. — We  struck  our  tents  and  resumed  our  march  early  in 
the  morning.  An  accident  to  one  of  the  escort  teamsters,  who  was  thrown  from 
his  horse  and  struck  by  one  of  the  wagon  wheels  in  the  head,  receiving  a  severe 
scalp  wound,  delayed  us  some  time,  as,  after  his  injuries  had  received  proper 
attention  from  Dr.  Hines,  we  were  compelled  to  empty  one  of  the  spring  wagons 
carrying  the  instruments,  and  thus  extemporize  an  ambulance.  For  this  reason 
we  did  not  reach  Fort  Sarpy  until  after  10  o'clock,  having  traversed  during  our 
10-mile  march  the  wide  open  valley  of  the  Yellowstone,  differing  in  no  essential 
respect  from  that  in  which  we  have  been  encamped  for  the  past  two  weeks. 

We  found  the  trading-house  situated  in  the  timber  on  what  during  high  water 
would  be  an  island,  a  channel,  now  dry,  passing  to  the  south  of  it.  The  "  fort" 
is  an  enclosure  about  100  feet  square,  of  upright  cottonwood  logs  15  feet  high, 
the  outer  wall  also  forming  the  exterior  of  a  row  of  log  cabins  which  are  occupied 
as  dwelling  houses,  store  houses,  shops,  and  stables.  The  roofs  of  these  structures 
are  nearly  flat,  and  formed  of  timber  covered  to  the  depth  of  about  a  foot  with 
dirt,  thus  making  an  excellent  parapet  for  purposes  of  defence,  the  preparations 
for  resistance  to  possible  attacks  being  further  perfected  by  loopholes  in  the 
upper  part  of  the  outer  row  of  logs.  The  entrance  is  through  a  heavy  gate 
which  is  always  carefully  closed  at  night.  No  flanking  arrangements  whatever 
exist,  and  the  "  fort"  is  thus  a  decidedly  primitive  affair.  It  is  amply  sufficient, 
however,  to  protect  its  inmates  against  the  schemes  and  the  martial  science  of 
the  Indians. 

We  found  that  the  boats  had  but  just  arrived,  and  everything  was  still  in 
confusion,  while  the  agent  of  the  Fur  Company  had  promptly  commenced 
traffic  with  the  savages,  considerately  allowing  our  matters  to  take  care  of  them- 
selves. I  found  assembled  at  this  point  the  two  largest  of  the  three  bands  into 
which  the  Crows  are  divided,  and  1  therefore  determined  to  improve  the  oppor- 
tunity by  holding  a  council  to-morrow  and  explaining  to  them  the  purposes  of 
my  visit  to  their  country.  The  necessary  notifications  have  been  accordingly 
sent  to  the  various  chiefs. 


CHAPTER  II. 
FROM  FORT  SARPY  TO  WINTER  QUARTERS. 

Tuesday,  August  30. — The  entire  morning  was  consumed  in  endeavoring  to 
bring  to  a  focus  our  arrangements  for  the  Indian  council.  An  annoying  delay, 
however,  resulted  from  a  cause  that  would  be  hardly  admissible  in  ordinary  dip- 
lomatic conferences.  The  horse  of  the  head  chief  was  missing,  supposed  to  have 
been  stolen  by  the  Blackfeet,  and  the  entire  energies  of  the  tribe  were  devoted 
to  the  recovery  of  the  animal  or  discovery  of  the  robbers,  to  the  exclusion  of  all 
other  business,  however  important.  Search  ultimately  discovered  the  animal  in 
a  neighboring  wood,  whither  he  had  strayed,  and  at  1  o'clock  the  council  con- 
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vened  for  the  discussion  of  such  secondary  questions  as  the  relations  of  the 
Crows  and  the  President. 

I  told  them  I  had  come  among  them  hy  order  of  the  President,  not  to  do 
harm,  but  that  I  might  ascertain  their  condition,  and  return  and  report.  I  was 
not  a  trader,  nor  did  I  come  among  them  as  their  agent.  Many  years  had 
passed  since  any  one  had  been  through  their  country  in  the  way  that  I  was 
then  going,  for  no  other  object  than  to  see  them  and  the  country.  The  Presi- 
dent was  in  the  habit  of  sending  out  persons  to  visit  all  parts  of  his  country, 
both  among  the  whites  and  Indians,  and  this  was  my  entire  errand. 

I  should  do  no  harm,  would  endeavor  not  to  drive  off  the  buffalo,  and  would 
only  kill  what  was  absolutely  necessary  for  my  party  to  eat.  I  also  expressed 
my  gratification  at  the  fact  that,  although  I  had  been  among  them  for  some  days, 
property  had  not  been  molested,  and  added  that  I  hoped  we  would  continue 
constantly  friends.  I  then  invited  them  to  reply,  and  volunteered  to  take  their 
messages,  if  they  desired  to  send  any,  to  the  President. 

Red  Bear,  the  head  chief,  was  sitting  upon  one  side  of  the  circle,  and  did 
not  seem  inclined  to  answer  at  first.  I  subsequently  ascertained  that  his 
reluctance  was  occasioned  by  the  fact  that  he  had  come  down  from  the  moun- 
tains without  his  court  dress,  and  disliked  to  appear  save  in  his  paraphernalia. 
The  urging  of  Two  Bears,  the  chief  of  the  lower  band,  and  second  chief  of  the 
tribe,  prevailed  at  last,  however,  and  he  came  forward,  dressed  in  semi-civilized 
style,  with  pants,  shirt,  and  hat,  and  said,  with  a  quiet  and  dignified  air  : 

Brother  :  We  are  glad  to  see  you.  We  are  glad  to  hear  from  the  Great  Father.  The 
Absaroukas  (the  true  or  Indian  name  of  the  Crows)  have  always  been  the  friend  of  the 
whites,  and  have  always  treated  them  well ;  we  have  never  killed  a  white  man.  We  are 
perfectly  willing  you  should  pass  through  our  country.  You  can  do  so  without  being 
molested.  Should  you,  however,  wish  to  stop  in  the  country  and  build  houses,  we  should 
object  to  your  doing  so.  We  are  a  small  tribe.  You  see  here  the  most  of  us.  We  have 
enemies  on  all  sides,  the  Sioux  on  the  east,  the  Blackfeet  on  the  west,  and  they  are  making 
war  on  us  all  the  time.  We  want  to  be  let  alone,  and  we  want  our  Great  Father  to  pro- 
tect us. 

I  replied  that  I  would  tell  the  President  their  wishes,  but  they  must  make 
peace  and  not  always  be  at  war.  They  are,  indeed,  a  small  band  compared 
with  their  neighbors,  but  are  famous  warriors,  and,  according  to  common  report, 
seldom  fail  to  hold  their  own  with  any  of  the  tribes  unless  greatly  outnumbered. 
Their  numerical  inferiority  will,  however,  undoubtedly  result  in  their  ultimate 
extermination  in  the  interminable  war  waged  among  hostile  tribes  in  this  region. 

I  was  very  favorably  impressed  by  the  dignified,  quiet  manner  of  this  chief. 
His  whole  deportment  was  so  in  contrast  with  the  bluster  of  the  Sioux  orators 
we  met  at  Fort  Pierre  that  it  was  remarked  by  all.  The  Sioux  were  loud  and 
rapid  talkers,  gesticulating  most  vehemently.  Red  Bear,  on  the  contrary, 
stood  quietly  within  three  or  four  feet  of  me,  with  his  hands  clasped  in  front  of 
him,  and  looking  me  steadily  in  the  eye,  spoke  as  calmly  and  quietly  as  was 
possible.  Mr.  Meldrum  acted  as  interpreter,  and  there  was  an  additional 
advantage  in  his  being  able  to  express  the  chief's  ideas  in  better  English  than 
was  possible  by  the  half-breed  interpreters  at  Fort  Pierre.  Indeed,  Red  Bear, 
the  chief  of  the  Crows,  and  the  Frog,  sub-chief  of  the  Brule  band  of  Sioux, 
were  the  only  Indians  I  met  who  inspired  me  with  the  slightest  admiration,  or 
who  in  any  degree  came  up  to  imaginary  standard  of  Indian  character  we  are 
apt  to  get  from  reading  popular  romances  of  Indian  life. 

The  "  talk  "  ended  by  the  distribution  of  a  few  presents  from  my  limited 
stock,  and  the  setting  forth  of  the  usual  "  feast,"  consisting  of  coffee  and  hard 
bread,  which  proved  highly  satisfactory. 

After  the  close  of  the  "  talk  "  I  succeeded  in  procuring,  through  the  traders, 
(who  shrewdly  prevent  the  Indians  from  dealing  directly  with  us,  and  thus 
realize  large  profits  for  themselves  from  both  parties,)  seven  ordinary  horses — 
an  addition  to  my  stock  of  animals  greatly  needed.  The  balance  of  the  day 
was  consumed  in  perfecting  arrangements  for  the  resumption  of  the  march. 


52  EXPLORATION    OF    THE   YELLOWSTONE. 

A  newly  arrived  party  of  Crows  reported  to-day  that  a  large  band  of  "  80 
camp  fires  "  of  Sioux  had  lately  attacked  and  killed  a  small  band  of  1 L  Crows. 
"  Eighty  camp-fires  "  indicates  a  body  of  several  hundred  warriors,  and  this  is 
probably  the  party  who  are  reported  as  having  designed  to  attack  us.  If  this 
is  the  fact,  they  must  have  crossed  our  track,  and,  of  course,  ascertained  our 
whereabouts,  and  their  refraining  from  troubling  our  expedition  is  evidence  that 
the  savage  understands  at  least  the  principle  embraced  in  the  adage  of  civiliza- 
tion, that  discretion  is  the  better  part  of  valor. 

Wednesday,  August  31. — Some  complications  in  the  settlement  of  the  provis- 
ion account  occasioned  an  unexpected  delay  this  morning,  and  it  was  not  until 
10  o'clock  that  we  finally  left  Fort  Sarpy,  around  which,  as  we  moved  off,  all 
Indians  were  collected  receiving  their  annuities  from  Major  Schoonover. 

We  pushed  up  the  valley  of  the  Yellowstone  for  nine  miles  over  a  barren, 
dusty  plain,  with  scarcely  the  semblance  of  vegetation  upon  it,  the  soil  resem- 
bling the  dry  bed  of  a  stream,  and  the  dust  raised  by  the  train  filling  the  air. 
Turning  to  the  left,  up  a  small  valley  which  looked  as  unpromising  as  any  that 
could  be  imagined,  we  continued  our  journey  three  miles  further,  when  we  found 
a  living  spring  and  a  tolerable  supply  of  grass.  The  water  was  far  from  the 
best,  but  still  was  palatable,  and  we  therefore  encamped. 

The  Yellowstone,  for  10  or  15  miles  above  Fort  Sarpy,  flows  entirely  on  the 
north  side  of  the  valley,  having  a  wide  plain  on  its  right  bank.  The  timber  is 
confined  entirely  to  the  river's  edge  and  is  not  very  abundant. 

Thursday,  Septe?nber  1. — Our  route  this  morning-  bore  up  the  valley  of  the 
stream  upon  which  we  had  encamped,  and  the  travelling  was  detestable,  although 
our  previous  experience  has  reconciled  us  to  the  worst  roads  and  given  confi- 
dence in  our  power  to  overcome  all  obstacles.  The  great  obstruction  to-day  was 
sand,  in  which  our  newly  laden  wagons  sank  deeply  and  seriously  tried  the 
power  of  our  animals.  One  of  our  teams  stalled  and,  falling  behind,  caused  a 
delay  of  an  hour  or  more. 

We  continued  up  the  stream  to  the  point  at  which  it  forked,  and  thence  up  the 
western  fork,  the  valley  of  which  soon  becoming  too  narrow  compelled  us  to 
cross  the  bed  of  the  intervening  stream,  causing  considerable  labor,  and  to  take 
to  the  hills. 

At  this  point  I  drove  ahead  with  Bridger,  and  from  a  convenient  ridge 
obtained  a  view  of  the  country  before  U3.  The  prospect  was  decidedly  inaus- 
picious, the  whole  surface  of  the  adjacent  hills  being  cut  up  into  steep  gorges, 
and  the  chances  for  passable  roads  appearing  to  steadily  decrease.  Under  such 
circumstances,  I  ordered  a  search  for  water  with  a  view  to  encamping,  and  ulti- 
mately an  oozing  spring  was  found  in  a  neighboring  valley,  which  by  digging 
yielded  enough  for  the  men  but  left  none  for  the  animals.  Bridger,  however, 
was  more  successful,  and  found  an  abundance  of  water  in  a  valley  some  two 
miles  distant,  to  which  the  herd  were  driven. 

Bridger  reports  that  our  route  to-morrow  will  be  into  and  down  the  valley  of 
Tullock's  fork,  a  branch  of  the  Big  Horn,  which  we  are  approaching,  and  as  I 
propose  that  Lieutenant  Maynadier  shall  go  up  that  stream,  I  gave  him  his  orders 
that  he  may  make  his  arrangement  to  leave  us  when  we  strike  the  creek.  The 
grass  at  our  camp  to-night  is  tolerably  good. 

Friday,  September  2. — The  road  this  morning  continued  up  the  valley  in 
which  we  had  encamped,  thence  along  the  ridge  for  about  a  mile,  and  then  turned 
down  a  small  creek  that  flows  into  0 'Fallen's  or  Tullock's  fork  of  the  Big  Horn. 
We  reached  the  latter  stream  at  about  noon  after  a  march  of  seven  miles. 

At  this  point  Lieutenant  Maynadier  and  party  separated  from  us,  ascending 
the  fork,  while  we  continued  down  to  the  Big  Horn,  arriving  at  that  river  after 
a  further  advance  of  seven  miles,  and  pitching  our  tents  upon  its  right  bank. 
The  division  of  the  party  was  a  necessary  step,  and  we  separated  in  excellent 
spirits  and  with  mutual  and  fervent  good  wishes. 
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The  road  to-day  has  heen  very  poor,  and  until  we  reached  the  valley  of  Tul- 
lock's  creek  the  hills  were  so  steep  that  it  was  barely  possible  to  cross  them. 
West  of  the  ridge  gully  after  gully  intercepted  our  progress,  and  at  times  we 
were  forced  into  the  bed  of  the  streams,  where  the  sand  or  stones  formed  serious 
obstacles.  These  circumstances,  added  to  the  delay  occasioned  by  the  separa- 
tion of  the  parties,  made  the  day  a  very  laborious  one,  and  we  were  in  the  sad- 
dle between  nine  and  ten  hours,  although  the  distance  travelled  was  less  than  15 
miles. 

One  of  our  horses  escaped  this  morning,  and  was  pursued  by  Mr.  Wilson 
and  one  of  the  men,  who  have  not  as  yet  returned.  In  all  probability  they  were 
compelled  to  return  to  Fort  Sarpy,  in  which  case  they  will  have  over  50  miles 
to  travel,  and  cannot  get  back  before  to-morrow  afternoon. 

Dark  clouds  have  filled  the  sky  in  the  northeast  all  day,  and  a  cold  north 
wind  blowing  this  evening  rendered  a  fire  necessary  for  comfort,  and  eventually 
culminated  in  a  storm,  which  has  prevented  observations  and  caused  serious  per- 
sonal discomfort. 

Saturday,  September  3. — The  storm  of  last  night  had  not  abated  this  morn- 
ing and  did  not  cease  until  10  a.  in.,  leaving  then  a  mud  in  which  locomotion 
with  loaded  wagons  is  impossible.  This  fact  and  the  non-arrival  of  Mr.  Wilson 
led  me  not  to  move  camp. 

Mr.  Wilson  ultimately  returned  about  3  o'clock  in  the  afternoon,  bringing 
with  him  the  missing  horse  which  he  had  found  at  Fort  Sarpy.  He  passed  last- 
night  in  the  Indian  village  as  the  guest  of  Red  Bear,  the  head  chief.  He  reports 
that  the  whole  village  of  130  lodges  is  upon  our  trail,  and  that  they  propose 
accompanying  us  to  the  head  of  Powder  river. 

This  is  decidedly  overdoing  the  matter  of  amicable  relations.  A  single  guide 
would  be  of  invaluable  service,  but  the  continual  company  of  500  savages  of  all 
ages  and  both  sexes,  devoid  of  any  strict  ideas  of  property,  expecting  to  be 
allowed  free  access  to  our  stores,  and  with  a  general  friendship  for  our  portable 
articles  rather  than  for  our  persons,  can  hardly  be  esteemed  one  of  the  leading 
advantages  to  be  derived  from  amity  with  the  aborigines.  They  have  not 
shown  themselves  as  yet,  however,  and  I  am  in  hopes  that  their  usual  lack  of 
veracity  will  not  fail  in  this  instance,  and  that  they  will  break  the  promise  made 
Mr.  Wilson,  which,  in  this  case,  as  far  as  we  are  concerned,  is  more  to  be  hon- 
ored in  the  breach  than  the  observance. 

The  guide  states  that  the  best  route  up  the  valley  of  the  Big  Horn  will  lie 
for  some  distance  at  least  on  the  west  side  of  the  river.  Search  has  therefore 
been  made  during  the  day  for  a  good  crossing,  and  one  has  been  found  above 
camp  which  will  answer,  although  rather  deep. 

Our  escort  being  now  reduced  to  14  men,  one-half  having  been  detailed  for 
duty  with  Lieutenant  Maynadier,  we  have  not  the  force  to  post  a  guard  of  sol- 
diers every  night.  I  have  therefore  been  obliged  to  make  a  detail  from  my 
teamsters  and  packers,  and  to  use  my  assistants  as  officers  of  the  guard.  The 
chilly  nights  do  not  tend  to  render  this  service  one  of  the  luxuries  of  frontier 
life. 

Sunday,  September  4. — I  had  desired  to  improve  the  first  clear  sky  afforded 
for  astronomical  observations,  to  determine  the  position  of  our  present  camp  and 
also  of  the  mouth  of  the  Big  Horn  river,  but  failed  in  this  last  night.  The  air 
this  morning  was  quite  cold,  the  thermometer  standing  at  34°. 

After  our  usual  religious  services,  I  finally  succeeded  in  getting  morning  and 
afternoon  observations  for  time,  and  circummeridian  observations  of  the  sun 
for  latitude,  which  will  be  enough  to  give  the  position  of  the  camp  with  toler- 
erable  accuracy. 

Monday,  September  5. — Some  of  the  party  having  discovered  a  good  ford 
below  camp,  our  route  this  morning  ran  down  the  stream  that  we  might  take 
advantage  of  it.      The  ford  proved  to  be  excellent,  and  will  be  of  importance 
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when  the  valley  of  the  Yellowstone  becomes  a  route  for  emigrants.  It  is  mid- 
way between  Tullock's  or  O'Fallen's  creek  and  the  junction  of  the  Big  Horn 
with  the  Yellowstone,  and  probably  three  quarters  of  a  mile  or  a  mile  above  the 
latter  point.  In  going  from  the  east  to  the  west  side  of  the  river  the  route 
inclines  well  up  the  stream,  and  at  the  present  stage  of  the  river  we  found  the 
water  not  over  the  axletrees  of  our  wagons.  In  fifteen  minutes  from  the  time 
the  first  team  entered  the  water  the  last  was  on  the  opposite  bank,  having  passed 
over  a  firm,  stony  bottom.  Some  little  clearing  was  required  upon  the  west 
bank,  and  then  the  train  moved  rapidly  up  the  valley. 

About  ten  miles  from  the  ford  a  bend  of  the  river  compelled  us  to  cross  a 
ridge  of  hills  for  a  mile  or  two,  both  the  ascent  and  descent  being  accomplished 
with  difficulty  by  reason  of  the  steepness  of  the  slope  and  the  heavy  loads  in 
our  wagons,  but  still  the  obstacles  were  slight  compared  with  others  previously 
overcome. 

After  again  reaching  the  valley,  search  was  at  once  commenced  for  a  camping 
ground,  but  the  scarcity  of  grass  compelled  us  to  travel  three  or  four  miles 
further  before  halting.  We  at  last  selected  a  spot  upon  the  river,  furnishing  on 
the  low  ground  scanty  pasturage  for  our  animals,  which  we  were  compelled, 
however,  to  eke  out  with  the  bark  of  young  cottonwood  trees. 

Artemisia  covered  the  ground  over  which  we  have  travelled  to-day,  seriously 
inconveniencing  the  progress  of  our  vehicles.  This  and  the  hills  that  we  were 
compelled  to  cross,  as  mentioned  above,  were  all,  however,  that  marred-the  excel- 
lence of  the  road.  We  traveled  16f  miles  in  all,  or  about  16  miles  after  cross- 
ing the  river.  Our  course  has  been  nearly  magnetic  south,  or  from  15°  to 
20°  west  of  due  south. 

The  promise  of  our  Indian  friends  to  overtake  and  accompany  us  has  not  yet 
been  fulfilled,  and  our  grief  thereat  is  not  wholly  inconsolable. 

Tuesday,  September  6. — Our  route  to-day  continued  directly  up  the  valley 
of  the  Big  Horn,  which  at  our  last  night's  camp  is  not  wide  but  cut  into  numer- 
ous islands  by  the  river,  the  main  portion  of  which  here  flows  upon  the  eastern 
side,  cutting  the  bluff  and  leaving  the  only  practicable  road  upon  the  left  bank, 
where  we  now  are. 

About  three  miles  from  camp  we  entered  a  wide,  open  valley,  perfectly  level, 
but  travelling  being  still  embarrassed  by  the  artemisia.  The  hills  upon  each  side 
sink  and  become  less  broken,  and  ahead  seem  to  disappear  entirely.  The  Big 
Horn  mountains  begin  to  be  visible  in  the  distance  like  faint  blue  clouds,  and 
our  prospects  for  rapid  marching  seem  much  more  hopeful  than  for  weeks  pa  st. 

About  11  o'clock  a  herd  of  buffalo  was  discovered,  and  Bridger's  skill  with 
the  rifle  soon  added  two  cows  to  our  larder,  in  which  fresh  meat  had  for  some 
days  been  a  rarity. 

About  noon  the  mouth  of  the  "  Little  Big  Horn"  came  in  sight.  Here  the 
river  takes  a  wide  sweep  off  to  the  east,  coming  back  again  beyond,  and  as  our 
route  would  thus  naturally  lead  some  distance  from  the  stream,  a  halt  was 
ordered,  as  we  were  in  possession  of  the  three  great  requisites  for  camping — wood, 
water  and  grass.  Though  we  had  been  in  the  saddle  but  six  hours,  and  in  that 
time  had  stopped  to  butcher  buffalo,  the  distance  travelled  to-day  was  13.86  miles. 

Our  camp  is  two  or  three  miles  below  the  mouth  of  the  Little  Big  Horn. 
The  Indian  name  of  the  Big  Horn  is  Ets-pot-agie,  or  Mountain  Sheep  river,  and 
of  the  Little  Big  Horn,  Ets-pot-agie-cate,  or  Little  Mountain  Sheep  river — the 
trappers'  names  for  most  of  the  streams  in  this  country  being  translations  of  the 
Indian  titles. 

Wednesday,  September  7 — Our  route  to-day  continued  up  the  Big  Horn  in 
the  same  broad  valley  travelled  yesterday.  Upon  setting  out  in  the  morning 
we  aimed  directly  for  the  distant  bluffs,  thus  leaving  the  stream  nearly  two  miles 
to  the  left.  About  two  miles  from  camp  we  passed  the  mouth  of  the  Little 
Big  Horn,  which  flows  through  an  apparently  level  valley  of  the  same  character 
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as  that  of  the  main  stream  and  of  about  half  the  width.  About  six  miles  from 
camp  we  crossed  the  bed  of  a  stream,  now  dry,  coming  from  the  west,  requiring 
some  little  labor  with  the  shovel  before  it  was  passable. 

Ten  miles  from  camp  the  river  cut  the  bluff  on  the  west  side,  but  just  at  this 
point  we  came  upon  a  good  ford  and  crossed  without  difficulty. 

On  the  east  bank  we  found  fine  grass,  the  best  seen  this  season,  but  it  does 
not  extend  over  one -fourth  of  a  mile  from  the  river,  the  balance  of  the  valley 
being  clay  covered  with  the  interminable  artemisia.  Old  corrals  and  the  remains 
of  lodges  show  that  this  is  a  favorite  resort  of  the  Indians.  We  encamped  about 
three  miles  above  the  ford,  having  travelled  13f  miles. 

The  Big  Horn  mountains  are  now  in  plain  sight,  apparently  about  20  miles 
distant.  After  dark  this  evening  a  sudden  gust  of  wind  from  the  westward 
blew  down  a  part  of  our  tents,  and  set  the  whole  party  at  work  lengthening  the 
cords  and  strengthening  the  stakes  of  our  frail  habitations.  The  gale  was 
accompanied  by  a  few  drops  of  rain,  but  at  lip.  m.  the  sky  was  clear,  giving 
promise  of  a  pleasant  day  to-morrow. 

Thursday .  September  8. — We  continued  up  the  valley  of  the  Big  Horn,  and 
for  the  first  nine  miles  over  as  fine  a  road  as  could  be  desired,  being  almost 
level  and  with  very  little  sage  to  obstruct  our  progress.  Nine  miles  from  camp 
we  crossed  a  small  stream  coming  in  from  the  east,  which  Bridger,  who  seems 
to  know  every  square  mile  of  this  region,  calls  Grass  creek.  Above  this  the 
road  was  a  little  rougher,  but  still  good.  About  15  miles  from  camp  we  crossed 
a  small  stream  that  Bridger  calls  "  Soap  creek,"  and  two  miles  above  this  we 
pitched  our  tents  for  the  night  upon  the  banks  of  the  river,  where  we  had  a 
plentiful  supply  of  grass,  though  but  little  wood. 

The  Big  Horn  mountains,  which  in  the  clear  morning  air  did  not  seem  more 
than  10  miles  distant,  now  appear  but  little  nearer,  notwithstanding  our  day's 
march  of  17  miles.  ' 

The  more  immediate  topographical  features  of  these  mountains  are  very  pecu- 
liar. From  our  camp  we  can  distinctly  trace  the  Big  Horn  up  its  valley  to  this 
immense  wall,  rising  over  3,000  feet  in  height,  and  crossing  the  course  of  the 
stream  at  right  angles.  The  river  here  is  large,  deep,  and  nearly  300  feet  in 
width,  and  yet  at  this  distance  there  are  no  evidences  of  its  cutting  its  way 
through  this  rocky  barrier,  and  nothing  in  the  conformation  of  the  hills  and 
spurs  in  the  remoter  ranges  indicates  the  course  of  its  channel.  Its  remarkable 
canon  is  famous  throughout  the  west,  and  as  from  this  point  our  route  would 
bear  off  southwestward  towards  the  Platte,  it  was  decided  to  visit  this  great 
natural  curiosity  this  afternoon.  I  was  accompanied  by  Dr.  Hayden,  Mr. 
Schonborn,  and  Mr.  Wilson,  and  we  rode  up  the  banks  of  the  Big  Horn  until  a 
bend  compelled  its  abandonment. 

It  was  only  after  an  hour's  ride  that  the  apparently  smooth  face  of  the  lofty 
mountain  wall  afforded  the  slightest  evidence  of  being  broken,  and  two  hours 
elapsed  before  we  reached  the  foot  of  the  canon.  During  the  latter  portion  of 
the  ride  we  passed  over  luxuriant  meadow  land,  whose  rank  and  rich  vegetation 
rose  to  our  stirrups,  while  the  soil  was  manifestly  of  extraordinary  fertility, 
making  this  the  garden  spot  of  this  entire  region.  This  unusual  productiveness 
is  undoubtedly  explained  by  the  circumstance  that  in  the  vicinity  of  the  moun- 
tains rain  is  more  abundant,  and  this  hypothesis  is  further  strengthened  by  the 
fact  already  noted,  that  the  valley  of  the  Big  Horn  continually  improves  in 
agricultural  characteristics  as  it  is  ascended. 

This  spot  at  the  mouth  of  the  canon,  however,  is  unsurpassed  in  this  region, 
and  I  venture  the  prediction  that  not  many  decades  will  elapse  before  it  shall 
become  a  thriving  and  important  point  on  a  road  connecting  the  Platte  with  the 
three  forks  of  the  Missouri,  and  skirting  in  its  course  the  Big  Horn  mountains. 

The  canon  is  one  of  the  most  remarkable  sights  upon  the  continent.  The 
river  here  narrows  to  a  width  of  less  than  150  feet,  and  bursts  out  through  red- 
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dish  tinted  walls  of  perpendicular  rock  over  300  feet  in  height.  Its  current  at 
this  point  is  slow,  but  undoubtedly  its  course  among  the  mountains  is  marked 
by  successions  of  rapids  and  cascades. 

We  pushed  up  its  banks  until  we  reached  the  impassable  wall  of  perpendicular 
rock,  and  after  affording  time  for  sketching  and  geological  observations  returned 
to  camp.  Bridger  claims  to  have  descended  the  lower  cation  of  the  Big  Horn 
some  years  since  upon  a  raft  during  his  service  as  a  trapper  with  the  American 
Fur  Company,  and  his  descriptions  of  the  grandeur  of  the  scenery  along  its 
banks  are  glowing  and  remarkable. 

He  portrays  a  series  of  rugged  canons,  the  river  forming  among  jagged  rocks 
between  lofty  overhanging  precipices,  whose  threatening  arches  shut  out  all 
sunlight,  interspersed  with  narrow  valleys,  teeming  with  luxuriant  verdure, 
through  whose  pleasant  banks  the  stream  flows  as  placidly  as  in  its  broad  val- 
leys below.  The  conformation  of  the  country — my  measurements  showing  the 
mountains  to  be  over  3,000  feet  in  height — render  all  these  marvels  natural,  and 
if  it  were  possible  I  should  be  glad  to  attempt  the  exploration  of  the  canon  myself. 

Friday,  September  9. — We  this  morning  left  the  valley  of  the  Big  Horn 
and  struck  off  to  the  southward,  passing  up  "  Soap  creek,"  and  hugging  the  foot 
of  the  mountains.  The  rain  of  last  night  had  fallen  in  snow  upon  their  summits, 
suggesting  the  approach  of  winter,  and  demonstrating  their  unusual  altitude. 

The  morning  was  cloudy  and  disagreeable,  but  the  party  seemed  to  regard 
this  as  a  turning  point  in  the  expedition,  and  as  we  were  now  facing  towards 
civilization  jubilancy  of  spirits  universally  prevailed.  The  road,  however,  soon 
lost  the  excellence  that  characterized  it  yesterday,  and  became  abominable. 
Short  and  deep  ravines  crossed  it  every  half  mile,  not  so  abrupt  as  to  require 
working,  but,  nevertheless,  causing  much  delay. 

For  the  greater  portion  of  the  distance  we  kept  between  the  creek  and  the 
mountain,  in  order  to  avoid  the  bad  travelling  in  the  narrow  valley.  About 
eight  and  a  half  miles  from  camp  a  deep  ravine  gave  serious  trouble,  retarding 
us  an  amount  nearly  equal  to  a  half  day's  march,  as  we  were  compelled  Lo  double 
our  teams,  and  even  then  a  portion  of  the  loads  were  necessarily  carried  across 
by  hand.  We  travelled  only  a  single  mile  after  this  delay,  and  encamped  upon 
the  stream  up  which  we  had  been  advancing. 

Extensive  fires  have  burned  over  much  of  this  country,  seriously  injuring  the 
grass,  and  as  this  seems  to  have  been  of  recent  occurrence,  I  imagine  that  it  is 
the  act  of  the  Indians,  who  are  thus  seeking  to  impede  our  progress. 

This  evening  I  read  the  angle  of  elevation  to  one  of  the  prominent  points  of 
the  mountain  range  under  which  we  are  travelling,  using  the  sextant  and  arti- 
ficial horizon.  The  height,  as  thus  determined,  of  the  mountain  above  our  camp 
is  4,818  feet,  or  8,318  feet  above  the  ocean,  the  barometer  showing  our  camp  to 
be  3,500  feet  above  the  ocean. 

Saturday,  September  10. — We  had  this  morning  indubitable  evidence  of 
the  immediate  presence  of  Indians.  Three  of  the  picket  ropes,  with  which  our 
animals  had  been  fastened,  were  found  cut,  and  one  of  our  mules  was  missing. 
An  examination  of  the  scene  of  the  theft  resulted  in  the  discovery  of  the  place 
of  concealment  of  the  culprit  and  of  the  tracks  of  the  missing  animal.  The 
Indian  bad  stolen  into  camp  under  cover  of  some  thick  low  bushes  growing  upon 
the  banks  of  a  dry  ravine,  and  had  succeeded  in  driving  off  the  mule  without 
the  knowledge  of  our  sentinels.  There  was  no  hopes  of  recovering  the  missing 
animal  without  the  loss  of  more  time  than  we  could  spare  at  this  season  of  the 
year,  and  it  was,  therefore  abandoned  to  our  Indian  friends,  (?)  and  we  resolved 
to  profit  by  the  lesson  taught  by  their  amity.  This  occurrence  prevented  an 
early  start,  and  the  dry  bed  of  a  stream  near  camp  gave  further  trouble  by  caus- 
ing one  of  our  teams  to  staul,  making  further  delay. 

After  this,  however,  we  ascended  a  ridge  between  the  dry  gully  and  Soap 
creek,  and  continued  along  it  for  three  or  four  miles,  when  we  crossed  the  main 
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stream,  which  here  is  a  clear  mountain  brook  some  five  or  six  feet  wide,  flowing 
over  a  gravel  bottom,  and  then  passed,  with  much  difficulty,  over  a  steep  hill 
dividing  us  from  Grass  creek,  causing  an  additional  delay  of  an  hour  or  more. 
It  was  thus  2  o'clock  before  we  reached  the  latter  stream,  though  we  had 
travelled  only  nine  miles. 

We  found  that  it  was  entitled  to  the  name  Bridger  gave  it,  for  the  grass  was 
excellent  upon  its  banks,  and  the  temptation  to  halt  was  difficult  to  resist.  The 
necessity  of  advancing  was,  however,  more  potent  than  the  luxury  of  a  good 
camping  ground,  and  we,  therefore,  continued  over  the  next  ridge  hoping  to  find 
a  suitable  spot  in  the  valley  beyond,  but  upon  reaching  it  no  water  could  be 
discovered,  and  all  the  grass  had  been  recently  burned. 

A  second  valley,  which  proved  to  be  in  the  drainage  of  the  Little  Horn,  was 
at  length  reached,  but  with  the  same  result.  A  third  ridge  having  more  gentle 
slopes  was  then  crossed  when  we  entered  the  valley  of  Grass  Lodge  creek,  a 
branch  of  the  Little  Horn. 

I  preceded  the  party  over  the  hill  and  was  sadly  disappointed  as  I  looked 
down  into  the  valley  to  see  the  black  marks  of  fire  along  the  west  side,  but  on 
reaching  the  opposite  bluff  we  ultimately  found  an  excellent  camping  ground, 
which  we  were  glad  to  occupy  at  4  J  o'clock,  having  traveled  14§  miles. 

In  my  explorations  in  search  of  a  camp,  in  advance  of  the  party,  I  discovered 
in  a  thicket  on  the  banks  of  the  stream  the  finest  elk  I  had  ever  seen,  and  after 
encamping  informed  Bridger  of  the  fact.  He  started  in  search  of  the  game,  and 
just  before  dark  returned  and  reported  that  he  had  shot  the  animal  about  a  mile 
from  camp,  and  declared  it  to  be  one  of  the  largest  he  had  ever  met.  The  head 
and  horns  were  cut  off  to  enable  them  to  put  his  body  in  the  cart,  and  as  it  lay 
stretched  on  the  grass  it  seemed  longer  than  that  of  any  mule  in  our  herd.  We 
had  not  the  facilities  for  weighing  the  carcass  whole,  but  after  it  had  been 
dressed  according  to  the  requirements  of  the  commissary  department,  with  the 
necks  and  shanks  off,  the  four  quarters  aggregated  640  pounds.  The  head, 
horns,  and  hide  were  also  weighed,  and  the  total  showed  that  the  live  weight  of 
the  animal  was  over  1,000  pounds.  This  supply  of  fresh  meat  was  very  accept- 
able, as  we  have  had  less  than  usual  of  late. 

The  evening  was  bright  and  unusually  beautiful,  filled  with  all  the  charming 
effects  of  a  full  moon  and  grand  mountain  scenery. 

Sunday,  September  11. — The  rest  of  the  Sabbath  was  doubly  acceptable 
after  one  of  the  hardest  week's  work  we  have  had  during  the  summer,  the  last 
two  days  having  been  especially  trying  on  our  animals. 

Dr.  Hayden  and  Mr.  Snowden  wished  to  visit  a  bluff  at  the  pass  of  the  Little 
Horn  this  morning,  but  as  Bridger  was  very  decided  as  to  the  danger  of  parties 
going  abroad  alone  while  there  were  such  evidences  of  the  vicinity  of  the 
Indians,  and  as  I  could  not  encourage  unnecessary  work  upon  the  Sabbath, 
the  project  was  abandoned.  Simply  as  a  question  of  physical  advantage,  the 
propriety  of  the  observance  of  the  Sabbath  as  a  day  of  rest  has  been  demonstrated 
to  my  satisfaction  by  the  experience  of  the  expedition  thus  far. 

The  day  is  bright  and  beautiful  and  rather  uncomfortably  warm  in  a  close 
tent,  the  thermometer  standing  at  70°  in  the  open  air. 

Monday,  September  12. — The  first  two  and  a  half  miles  of  our  route  to-day 
was  a  continual  ascent,  tasking  our  teams  severely,  but  after  climbing  about 
500  feet  above  the  stream  we  entered  upon  an  almost  perfectly  flat  open  plain 
some  two  miles  in  extent.  This  terminated  in  an  abrupt  slope  into  the  valley 
of  the  Little  Horn,  which  occasioned  us  considerable  difficulty,  the  vertical 
descent  being  full  700  feet.  Upon  reaching  the  valley  we  found  a  beautifully 
clear  stream  of  about  20  yards  in  width,  and,  at  the  point  at  which  we  crossed 
it,  15  inches  in  depth.  The  valley  is  quite  wide,  and  the  immediate  banks  of 
the  stream  are  bordered  by  a  thick  growth  of  bushes  and  briers. 

Leaving  the  valley  of  the  Little  Horn  we  ascended  the  hill  on  the  eastern 
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side  where  a  deep  gully  intercepting  our  route  caused  considerable  delay.  A 
fine  supply  of  wild  plum  was  found  upon  its  banks,  and  while  the  men  were 
engaged  in  regaling  themselves  with  the  fruit,  one  of  the  party,  James  Stephen- 
son, was  suddenly  attacked  by  a  large  she  grizzly  and  knocked  down.  The 
wagon  master  hastened  to  his  assistance  and  the  brute  retreated  to  a  neighboring 
thicket. 

A  grand  hunt  was  at  once  commenced  by  almost  every  member  of  the  party, 
but  soon  assumed  a  ludicrous  phase.  The  sportsmen  attempted  to  obtain  a  shot 
at  the  bear,  but  the  moment  they  came  in  sight  through  the  bushes  she  would 
make  a  vigorous  charge  and  scatter  the  crowd,  beating  immediately  a  hasty 
retreat  to  her  lair.  After  this  alternate  hunt  of  the  bear  by  the  hunters  and  the 
hunters  by  the  bear  had  been  repeated  several  times  she  failed  to  respond  to 
another  approach,  and  some  of  the  more  daring  of  the  party  crept  into  the  edge 
of  the  bushes  to  reconnoiter.  They  failed  to  find  her,  and  at  this  juncture  she 
was  discovered  crossing  the  crest  of  a  neighboring  hill  with  three  cubs,  just  out 
of  rifle  range.  Inasmuch  as  she  had  justly  earned  her  right  of  escape,  her  exit 
was  heartily  cheered. 

After  finally  reaching  the  top  of  this  ridge  we  descended  by  an  easy  grade  to 
the  valley  of  Pass  creek,  where  we  encamped,  having  travelled  13  miles. 

The  country  passed  through  is  the  best  seen  on  our  whole  route.  The  hills 
are  high  and  rugged ;  but  the  soil  is  good,  and  both  hills  and  valleys  are  cov- 
ered with  a  luxuriant  growth  of  bunch  grass.  All  that  the  country  needs  to 
make  it  a  desirable  residence  is  a  better  climate  and  a  larger  supply  of  timber. 
The  latter  is,  however,  more  abundant  than  in  most  localities  in  this  region,  the 
valleys  affording  a  present  supply  of  fuel,  and  the  neighboring  mountains  an 
indifferent  species  of  pine. 

A  large  portion  of  the  grass  has  just  been  burned  over,  and  the  surface  of  the 
country  is  therefore  black  and  forbidding ;  but  it  is  evident  that,  in  the  spring, 
the  prospect  is  most  beautiful  from  the  exuberance  of  verdure  and  foliage.  The 
close  proximity  of  the  mountains  not  only  adds  beauty  to  the  landscape,  but 
they  are  the  sources  of  numerous  brooks  of  clear  running  water  that  fertilize  the 
soil  and  teem  with  mountain  trout. 

Bears  are  very  numerous,  more  than  a  dozen  having  been  seen  in  the  course 
of  the  day's  march,  and  one,  a  yearling  cub,  was  brought  down  by  Bridger's 
rifle.  Elk,  deer,  and  antelope  have  also  been  seen  in  abundance,  and  we  can 
now  understand  why  the  Indians  cling  with  such  tenacity  to  their  country.  No 
buffalo  have  been  seen  to-day,  but  the  number  of  skeletons  visible  upon  all  sides 
show  that  at  times  they  are  to  be  found  here  in  large  numbers. 

Tuesday,  September  13. — We  started  this  morning  up  the  valley  of  the  stream 
upon  which  we  had  encamped,  and  after  crossing  it  found  a  good  road  to  its 
source.  We  then  crossed  a  low  divide,  reached  a  second  branch  of  the  same 
creek,  and  after  ascending  it  to  its  head  passed  over  a  rather  steeper  hill,  and 
arrived  at  the  drainage  of  Tongue  river,  striking  a  branch  which  heads  in  a  large 
hill  to  our  left.  In  passing  down  this  stream  we  encountered  one  or  two  diffi- 
cult hills  before  reaching  the  river  itself,  upon  the  banks  of  which  we  encamped 
after  a  march  of  14  J  miles.  Several  of  the  carts  were  upset  in  the  course  of  the 
march,  causing  vexatious  delays ;  but,  as  a  general  rule,  the  travelling  was  fine. 
The  general  aspect  of  the  country  remains  unchanged,  but  a  thick  smoky  atmos- 
phere has  prevented  our  enjoying  the  full  benefit  of  the  scenery  through  which 
we  have  passed  to-day.  A«  we  gradually  approach  the  mountains  they  are 
increasing  in  grandeur.  While  Bridger  was  in  advance  of  the  train  to-day  he 
discovered  five  or  six  Indians  in  the  distance  apparently  watching  our  march. 
They  are  doubtless  the  fellows  who  stole  the  mule  on  Friday  night,  and  are 
now  seeking  opportunities  to  commit  other  depredations.  Our  camp  has,  there- 
fore, been  selected  with  special  reference  to  safety,  the  river  protecting  it  in 
front,  while,  upon  the  other  sides,  we  have  an  open  prairie,  which  they  will  not 
probably  be  bold  enough  to  cross  with  hostile  intent. 
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Wednesday,  September  14. — Oar  precautions  against  Indian  robberies  prove 
not  to  have  been  thorough  enough,  and  this  morning  we  miss  a  number  of  minor 
portable  articles  (cups,  axes,  &c.,)  which  were  left  too  near  the  river  bank.  The 
Indians  appear  to  have  crept  along  in  the  shadows  on  its  edge,  and  thus  reached 
them.  The  boldness  of  the  theft  is  noteworthy,  especially  after  we  consider 
the  fact  that  two  sentinels  were  upon  duty  last  night — one  of  the  escort  and  one 
of  the  citizen  employes  detailed  specially  to  guard  against  possible  dangers.  I 
question,  however,  their  vigilance,  as  I  have  found  it  very  difficult  to  impress 
upon  the  party  the  necessity  of  incessant  watchfulness.  The  labors  of  the  day 
they  discharge  uncomplainingly,  but  the  guard  duty  at  night  they  seem  inclined 
to  neglect,  even  at  the  risk  of  personal  3afety. 

Our  route  to-day  bore  directly  across  Tongue  river,  (a  beautiful  mountain  tor- 
rent about  40  feet  wide  and  a  foot  or  more  in  depth,)  and  thence  over  the  hills 
in  a  southeast  course,  keeping  nearly  parallel  to  the  mountains,  but  approaching 
them  gradually.  We  crossed  the  heads  of  several  small  tributaries  to  Tongue 
river,  the  undulations  of  the  surface  being  slight.  A  flat  plateau  separated  the 
streams,  the  valleys  of  which  were  broad  and  beautiful.  One  narrow  brook, 
flowing  in  a  cut  some  eight  or  ten  feet  deep,  was  the  only  one  that  we  experi- 
enced any  difficulty  in  crossing. 

The  last  descent  into  the  valley  in  which  we  encamped  was  long  and  steep, 
but  level,  and  accomplished  without  special  difficulty.  Our  camp  is  on  the  right 
bank  of  Goose  creek,  the  most  eastern  fork  of  Tongue  river,  and  the  stream  at 
this  point  is  25  or  30  feet  wide  and  8  or  10  inches  in  depth.  Our  camp  is  about 
six  miles  in  a  straight  line  from  the  summit  of  the  mountains  which  tower  sub- 
limely above  us  at  a  height  which  I  find  by  angular  measurement  to  be  over 
4,000  feet.  The  distance  travelled  to-day  was  12J  miles.  Heavy  clouds  and 
a  slight  rain  prevented  observations  at  night. 

Thursday,  September  15. — Our  route  to-day  still  bore  to  the  southeast,  grad- 
ually approaching  the  mountains,  and  crossing  the  heads  of  several  small  trib- 
utaries of  Tongue  river.  Our  proximity  to  the  mountains  soon  rendered  the 
road  somewhat  broken,  all  the  small  water-courses  becoming  deep  ravines.  The 
hills  seemed  rounded,  and  were  covered  with  grass;  but  the  travelling  became 
so  bad  that  we  determined  to  leave  the  mountain  edge,  and  in  about  six  miles 
turned  down  a  small  stream,  running  nearly  east,  that  seemed  convenient  for  our 
purpose.  The  road  was  good,  and  I  drove  in  advance,  as  was  my  custom,  to 
ascertain  the  nature  of  the  country.  Observing  that  the  train  did  not  follow  as 
I  had  expected,  however,  I  waited  until  Lieutenant  Smith,  commanding  the 
escort,  came  up  and  reported  that  one  of  his  wagons  had  broken  down,  and  that 
a  halt  was  necessary  to  repair  damages.  Returning,  I  found  the  party  in  camp 
after  a  march  of  only  about  seven  miles.  While  returning  to  the  train  my  first 
view  of  the  camp  struck  me  as  one  of  most  singular  beauty.  The  dark  and 
varied  outlines  of  the  mountains  formed  the  background  to  a  landscape  of  wide 
extent  and  attractive  features.  In  the  centre  the  circle  of  white  tents  and  wagon 
covers  reflected  the  bright  rays  of  the  sun,  and  the  smoke  of  camp  fires,  the 
groups  of  men,  and  the  grazing  animals,  added  the  charm  of  busy  life  to  the 
scene ;  while,  upon  either  hand,  the  striking  contrasts  were  mellowed  down  by 
gently-sloping  hills  clad  with  verdure  of  all  the  picturesque  tints  of  autumn. 
The  canvass  of  the  painter  has  perpetuated  few  finer  scenes  real  or  ideal.  Upon 
parting  with  Lieutenant  Maynadier  it  was  mutually  agreed  that  should  either 
meet  with  misfortunes  that  demanded  the  assistance  of  the  other  we  shall  com- 
municate by  signals  of  smoke.  I  was,  therefore,  much  troubled  this  evening  at 
a  large  smoke  visible  to  the  north.  Our  compasses  were  brought  into  requisition, 
its  position  with  reference  to  our  route  determined  as  accurately  as  possible,  and, 
after  careful  consideration,  it  was  concluded  that  it  was  so  near  to  the  route  we 
have  ourselves  followed  that  it  could  not  be  the  other  party.  Dr.  Hayden  came 
into  camp  this  evening  from  a  ride  in  the  mountains,  and  reported  that  a  snow- 


60  EXPLORATION    OF   THE   YELLOWSTONE. 

clad  peak  is  in  sight  from  the  top  of  the  mountain  ridge,  along  the  base  of  which 
we  have  been  for  several  days  travelling.  I  at  once  planned  a  little  side  excur- 
sion for  to-morrow  to  enable  me  to  see,  and,  if  possible,  locate  it.  The  country 
traversed  to-day  is  good,  but  not  as  fine  as  that  we  have  found  during  the  last 
few  days.  A  few  miles  to  our  left  (apparently  not  over  10  or  15)  the  hills  stand 
out  in  all  the  naked  deformity  of  "  washed  lands,"  showing  that  the  belt  of  good 
land  close  under  the  foot  of  the  mountains,  and  through  which  our  route  lies,  is 
not  more  than  20  or  25  miles  in  width.  A  clear  night  enabled  me  to  obtain 
good  observations. 

Friday,  September  16. — Soon  after  the  train  was  in  motion  this  morning  I 
left  it,  and  in  company  with  Dr.  Hayden,  Mr.  Schonborn,  and  Mr.  Wilson, 
started  for  the  mountains.  We  rode  for  over  an  hour  before  we  reached  their 
base,  climbing  rising  ground  the  entire  time.  Selecting  the  most  favorable  point 
we  dismounted,  and  leading  our  horses,  as  we  were  afraid  to  leave  them,  we  com- 
menced a  long  and  tedious  ascent  which  lasted  until  about  noon.  We  were 
repaid  for  our  labors  upon  reaching  the  summit  of  the  ridge,  which,  however, 
we  found  was  very  far  from  constituting  the  summit  of  the  mountain.  Far  in 
the  distance  the  rugged  rocks  were  piled  above  us,  several  of  the  highest  peaks 
being  covered  with  snow.  Looking  to  the  left  through  a  deep  gorge  the  Clear 
fork  of  Powder  river  was  seen  sparkling  in  the  sunlight,  while  in  the  distance 
Pumpkin  butte  appeared  putting  up  from  the  level  prairie. 

The  desire  to  visit  the  distant  peaks  was  very  great,  and  gladly  would  I  have 
gratified  it  had  it  been  practicable,  but  a  single  glance  was  enough  to  shrow  that 
the  attempt  would  require  more  time  than  I  deemed  it  proper  to  spend  at  this 
season  for  this  purpose.  The  journey  would  be  a  long  and  wearisom  one  ; 
deep  valleys  and  high  ridges  would  have  to  be  crossed  and  thick  woods  pene- 
trated, all  of  which  would  not  only  consume  time,  but  horse-flesh,  neither  of 
which  can  be  spared  just  now.  We  were  therefore  compelled  to  content  our- 
selves with  visiting  two  well  defined  points  that  we  knew  had  been  fixed  by 
intersecting  lines  from  our  route,  and  by  compass  bearings  from  them  established 
the  position  of  the  highest  point,  with  a  considerable  degree  of  accuracy. 

While  descending  the  mountain  we  discovered  the  train  still  on  the  march, 
though  it  was  later  than  our  usual  hour  for  halting.  When  we  reached  the 
party  at  5  p.  m.,  they  were  hard  at  work  ascending  a  hill  which  proved  to  be 
the  dividing  ridge  between  the  waters  of  Tongue  and  Powder  rivers.  This  hill 
was  quite  steep  and  about  200  feet  high,  with  no  level  space  at  the  top.  The 
descent  was  also  abrupt,  but  only  about  40  or  50  feet,  verticle  measurement, 
before  reaching  the  bank  of  the  Clear  fork  of  Powder  river,  the  stream  running 
literally  upon  the  top  of  the  hill,  in  such  a  manner  that  a  cut  of  200  or  300 
yards  would  give  a  fall  of  about  150  feet  and  turn  the  water  into  Tongue  river. 
This  peculiarity  in  the  topography  was  so  striking  that  it  was  observed  by 
every  one  in  the  party  the  moment  the  summit  was  reached,  and  the  remark 
was  generally  made  "  what  an  excellent  location  for  a  water-power." 

The  road  to-day  has  severely  tasked  our  animals,  as  it  crossed  a  succession 
of  steep  ridges,  rendering  our  progress  very  slow.  One  creek  especially,  caused 
delay,  as  nearly  every  wagon  stalled  in  it.  The  elevation  is  getting  to  be  so 
great  that  the  mules  fail  to  perform  the  labor  they  would  be  equal  to  in  a  less 
rarified  atmosphere,  and  the  barometer  this  evening  reads  only  24.8  inches, 
indicating  a  height  of  over  5,000  feet.  We  are  to-night,  for  the  first  time, 
encamped  among  pines.  All  seem  exhausted  by  the  labors  of  the  day,  and  as 
it  was  nearly  dark  before  the  wagons  were  all  up,  we  were  compelled  to  encamp 
at  this  point,  though  it  was  far  from  being  secure  from  the  visits  of  the  Indians, 
whom  we  know  to  have  been  on  our  track  for  several  days  past. 

The  result  was  that  at  about  11  o'clock  we  were  startled  by  the  report  of  a 
gun  and  the  cries  of  one  of  our  sentinels.  I  rushed  from  my  tent  but  only  to 
see  the  form  of  an  Indian  dodging  into  a  neighboring  clump  of  trees,  and  meet 
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the  alarmed  guard,  whom  I  found  had  been  shot  with  two  balls  through  the 
muscles  of  the  upper  portion  of  his  arm.  He  stated  that  he  had  seen  a  man 
near  him,  whom  he  supposed  to  be  one  of  the  party  walking  about  camp  in  his 
drawers,  and  instead  of  hailing  the  individual  as  he  should  have  done  in  obedi- 
ence to  his  orders,  he  walked  towards  him. 

The  Indian  did  not  perceive  the  sentinel's  presence  until  he  was  but  10  paces 
distant,  and  then  finding  himself  discovered,  fired  and  ran.  The  wound  received 
by  the  man  proved  to  be  slight,  but  the  balls  had  passed  on  and  struck  one  of 
our  horses,  which  died  from  bleeding  in  a  few  minutes.  The  camp  was  of  course 
greatly  excited  at  this  rencontre,  and  scouts  were  sent  out  in  all  directions  but 
without  finding  any  traces  of  the  intruder  or  his  comrades. 

It  is  not  probable  that  the  savages  intended  anything  more  than  a  plundering 
visit  to  camp,  and  this  hypothesis  is  confirmed  by  the  fact  that  several  portable 
articles  are  missing  from  the  cook's  fire,  their  number  being  so  large  also  as  to 
induce  the  belief  that  the  Indian  who  fired  was  simply  one  of  a  band.  After 
the  excitement  had  subsided,  and  additional  guards  had  been  stationed,  we 
returned  to  sleep,  thankful  that  the  adventure  was  without  more  serious  results, 
The  party  have  now  a  forcible  conviction  of  the  imperative  necessity  of  con- 
tinual vigilance. 

Saturday,  September  17. — A  severe  storm  prevailing  this  morning  would 
have  prevented  a  change  of  camp  to-day,  had  not  the  experience  of  last  evening 
demonstrated  the  importance  of  such  a  step.  About  noon  a  temporary  lull  was 
therefore  improved,  and  the  train  started. 

The  Clear  fork  impinged  upon  the  bluff  just  below  our  camp,  making  it 
necessary  to  cross  at  once.  The  stream  at  this  point  is  quite  wide  and  cut  up 
into  several  channels. 

The  bed  is  also  filled  with  large  boulders,  many  of  which  we  were  compelled 
to  remove  to  make  a  passable  road,  and  as  a  result  of  the  consequent  delay,  we 
did  not  reach  the  opposite  bank  until  2  o'clock.  Here  we  found  a  narrow  bot- 
tom affording  an  excellent  road,  down  which  we  moved  rapidly  for  about  four 
miles,  to  a  point  at  which  the  valley  widened  sufficiently  to  furnish  a  camping 
ground  away  from  any  cover  convenient  for  our  Indian  visitors. 

Rain  commenced  falling  again  as  we  halted,  and  has  continued  till  this  time, 
(10  p.  m.)  The  wind  is  also  blowing  a  gale  from  the  north,  and  as  we  are  upon 
an  open  plain,  exposed  to  its  fury,  both  men  and  animals  must  suffer  severely. 
The  moon  does  not  rise  until  late  and  a  better  opportunity  for  a  night  attack 
could  hardly  be  imagined.  Our  camp  is,  however,  excellently  placed  and  no 
necessary  precautions  have  been  neglected. 

Sunday,  September  18. — The  night  passed  quietly,  aside  from  the  storm,  and 
the  morning  is  bright  and  beautiful,  though  the  mountain  tops  are  glistening  with 
snow.     The  day  has  been  spent  as  usual  in  camp. 

About  noon  a  party  of  Indians  were  discovered  approaching,  headed  by  a 
Spaniard  whom  we  had  seen  with  them  at  Fort  Sarpy,  and  they  marched  directly 
into  camp.  I  was  not  disposed  to  give  them  a  very  cordial  reception,  as  I 
deemed  it  probable  that  they  are  the  fellows  who  have  been  tracking  us  for  the 
past  two  weeks,  and  have  been  guilty  of  the  thieving  that  has  so  annoyed  us. 
They  pretended,  however,  to  be  entirely  ignorant  of  all  these  matters,  but  said 
that  they  had  seen  a  Blackfoot  trail,  it  being  the  custom  of  the  Crows  to  place 
all  rascality  to  the  credit  of  the  Blackfeet. 

Upon  more  close  questioning,  however,  they  admitted  that  a  party  of  five 
young  men  had  left  the  Crow  camp  the  day  after  we  did,  and  doubtless  these 
are  the  ones  who  have  paid  us  so  many  unwelcome  visits.  I  have  little  doubt 
also  that  cur  guests  of  to-day  were  fully  conversant  with  all  that  had  happened, 
if  not  themselves  the  guilty  parties,  and  that  they  have  adopted  this  bold  method 
of  ascertaining  the  results  of  the  shot  of  night  before  last,  v^hich  was  apparently 
fired,  rather  to  secure  escape  than  with  any  murderous  intention.     As,  however, 
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I  had  no  proof  of  this  I  made  a  virtue  of  necessity,  and  ordered  coffee  to  be 
given  them.  One  of  the  party  carried  a  shovel  that  had  been  missed  by  my 
escort  and  reported  stolen,  but  he  claimed  to  have  found  it  and  made  no  objec- 
tions to  its  return. 

The  Indians  located  themselves  on  the  bank  of  the  river,  aud  during  the 
afternoon  I  had  an  opportunity  of  witnessing  a  curious  spectacle,  namely,  an 
aboriginal  sweat-bath  taken  by  four  of  the  savages.  The  modus  operandi  was 
as  follows :  They  first  erected  a  frame  work  some  eight  feet  in  diameter  and 
five  feet  high,  of  long  willows  planted  in  the  ground,  bent  in  proper  form  and 
wattled  together  with  great  care  and  regularity,  resembling  a  large  open  basket 
inverted,  and  having  an  entrance  sufficiently  large  to  admit  one  person.  A 
hole  12  or  14  inches  in  diameter,  and  eight  inches  deep,  was  then  excavated 
in  the  centre  and  all  the  dirt  carefully  removed.  Around  this  a  shallow  trench 
was  dug,  as  also  four  small  trenches  entering  it  at  right  angles  from  the 
circumference.  Willow  boughs  were  also  carefully  laid  around  the  hole,  and  the 
whole  of  the  structure  was  thickly  covered  with  buffalo  robes  and  blankets. 
A  fire  was  then  kindled  and  a  large  number  of  stones  heated.  These  prepara- 
tions having  been  completed,  four  men  entered  the  bath,  the  attendants  passed 
in  the  stones  and  vessels  of  water,  and  then  carefully  closed  the  entrance. 
Steam  was  generated  in  this  close  apartment,  by  throwing  water  upon  the  stones, 
so  effectually  that  its  inmates  were  compelled  to  call  three  times  for  fresh  air, 
which  was  supplied  by  the  attendants  making  a  small  opening  at  the  door. 
The  men  remained  in  this  bath  some  15  or  20  minutes,  when  they  emerged 
dripping  with  steam  and  perspiration.  Three  went  at  once  to  the  cold  moun- 
tain stream  and  washed  off,  while  the  fourth  contented  himself  with  laying  on 
the  ground  until  he  was  cooled.  A  more  effective  method  of  taking  a  vapor 
bath  could  hardly  be  desired,  and  I  learn  it  is  a  favorite  remedy  with  the  Crows 
for  almost  all  the  ills  to  which  savage  flesh  is  heir. 

In  the  afternoon  an  elk  was  seen  some  distance  below  camp,  and  two  of  the 
Indians  at  once  mounted  their  horses,  and  giving  chase  soon  succeeded  in  bring- 
ing it  down. 

As  night  approached  the  savages  moved  back  of  our  location,  and  after  dark 
burned  torches  for  some  time  on  each  side  of  their  own  camp-fires.  These 
were  undoubtedly  intended  as  signals  to  others  in  the  distance,  and  consequently 
excited  considerable  suspicion,  but  they  insisted  that  it  was  only  for  amusement, 
and  we  of  course  were  destitute  of  all  power  of  proving  the  contrary. 

The  Spaniard's  explanation  of  his  presence  with  the  band  is  that  he  was  sent 
by  Richard  at  Platte  bridge  to  bring  the  Crows  there  to  trade,  and  that  these 
14  are  all  that  he  was  able  to  induce  to  accompany  him.  His  appearance  is  not 
especially  in  his  favor,  but  I  have  entrusted  him  with  a  letter  to  be  mailed  at 
Platte  bridge. 

The  night  is  bright  and  clear,  and  we  obtained  observations  for  time  and  lati- 
tude.    The  thermometer  this  evening  stood  at  42°. 

Monday,  September  19. — We  left  camp  at  7J  o'clock,  our  course  continuing 
to  the  southeast  and  nearly  parallel  with  the  mountains.  On  climbing  the  hill 
from  the  valley  of  Clear  fork,  the  highest  peak  of  the  Big  Horn  range  came  in 
sight.  From  our  point  of  view  it  is  a  regularly  shaped  and  rather  flat  cone,  sur- 
rounded by  several  other  peaks  of  nearly  equal  height,  all  crowned  with  snow 
which  has  apparently  not  yielded  to  the  heat  of  summer. 

Passing  over  the  ridge  from  the  Clear  fork  of  Powder  river,  we  entered  the 
valley  of  Lake  De  Smit,  so  called  from  a  catholic  priest,  who  has  spent  many 
years  among  the  Indian  tribes  of  this  country.  It  is  a  small  pond,  some  three 
or  four  miles  long,  lying  between  the  branches  of  Clear  fork.  One  or  two 
small  streams  empty  into  it,  but  no  outlet  was  discovered,  and  Bridger  and 
Meldrum  agree  in  saying  that  it  has  none.  The  barometer  indicated  that  the 
pond  was  some  feet  lower  than  the  streams  upon  either  side,  but  this  is  not  suf- 
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ficiently  marked  to  attract  the  attention  of  the  casual  observer,  and  I  therefore 
attribute  the  frequency  of  its  mention  as  something  remarkable  to  the  fact  that 
it  is  the  only  sheet  of  water  of  the  kind  that  we  have  met  during  our  summer's 
wandering. 

We  passed  upon  its  southwestern  side,  leaving  quite  a  ridge  between  it  and 
our  route. 

We  soon  reached  the  valley  of  a  small  creek  flowing  into  the  southeastern 
branch  of  the  Clear  fork  of  Powder  river,  down  which  we  travelled  for  a  mile  or 
two,  and  then  crossing  the  point  Qf  land  near  the  junction,  reached  the  stream 
itself  upon  the  banks  of  which  we  encamped. 

The  country  through  which  we  have  been  passing  to-day  is  less  attractive 
than  that  about  the  head- waters  of  Tongue  river,  the  soil  being  poorer,  and  sage 
in  large  quantities  replacing  the  grass.  The  reddish  broken  hills  immediately 
upon  our  left  also  show  that  we  are  now  upon  the  borders  of  a  different,  and 
more  sterile  geological  formation.  Our  camp  is  located  upon  a  small  patch  of 
fine  grass,  but  it  is  all  there  is  in  sight  in  the  valley,  which  is  here  a  mile  wide. 
The  creek  has  little  or  no  timber  upon  it,  and  the  cheerless  prospect  is  before 
us  of  again  encountering  our  old  enemy — the  "  washed  lands." 

The  Indians  who  encamped  with  us  last  night,  left  early  in  the  morning, 
which  was  the  occasion  of  our  late  start.  We  overtook  them,  however,  at  our 
camping  ground  this  evening,  but  just  as  they  were  preparing  to  go  on,  which 
(much  to  our  satisfaction)  they  did  without  their  customary  resort  to  promiscu- 
ous and  importunate  begging. 

Several  of  the  highest  peaks  of  the  Big  Horn  range  are  visible  from  this 
camp  and  loom  up  grandly  and  boldly  against  the  clear  western  sky.  I  can- 
not help  constantly  regretting  my  inability  to  visit  them,  but  it  is  clearly  impos- 
sible to  spare  the  requisite  time  at  this  juncture.  I  have,  however,  located  them 
by  intersections  from  our  line  of  route,  and,  reading  the  angles  of  elevation  with 
the  sextant  and  artificial  horizon,  I  find  the  highest  visible  point  to  be  over 
7,000  feet  above  our  camp,  or  about  11,500  feet  above  the  sea  level.  The  night 
is  cloudy,  and  consequently  observations  were  impossible.  The  distance  trav- 
elled to-day  is  14.7  miles. 

Tuesday,  September  20. — Our  route  to-day  has  still  continued  parallel  with 
the  mountains,  but  a  change  in  the  direction  of  the  range  has  made  our  course 
almost  exactly  south.  The  road  has  been  good  though  rather  hilly,  but  the 
elevation,  averaging  over  5,000  feet,  has  told  upon  our  animals  by  reason  of  the 
rarity  of  the  atmosphere,  and  decidedly  impaired  their  capacity  for  labor. 

We  crossed  one  or  two  small  streams,  but  the  country  is  by  no  means  as  well 
watered,  nor  is  the  soil  as  good  as  that  found  before  leaving  the  Big  Horn. 
Sage  covers  much  of  the  surface  of  the  earth,  and  grass  is  becoming  scarce. 
The  mountain  range  on  our  right  is  also  of  less  height,  and  the  lofty  peaks 
visible  for  some  days  past  have  disappeared.  The  country  to  our  left  and  in 
front  of  us  seems  also  much  more  level,  and  the  hills  on  the  other  side  of  Powder 
river  can  now  be  seen  in  the  distance. 

Far  out  on  the  plain  "  Pumpkin  butte  "  is  also  visible — a  long  hill  with  a 
level  summit,  standing  between  Powder  river  and  the  headwaters  of  the  Shay- 
enne,  and  forming  a  marked  feature  in  the  landscape. 

The  larger  portion  of  our  route  to-day  lay  through  valleys  parrallel  with  the 
mountains,  the  hills  to  our  right  rising  to  considerable  heights,  and  a  distinguish- 
ing characteristic  of  the  topography  being  the  fact  that  all  the  dividing  ridges 
between  the  streams  were  lower  at  the  foot  of  the  mountains  than  at  a  distance 
of  some  miles.  We  crossed  a  small  tributary  of  Powder  river  that  Bridger  calls 
Sandy  creek,  and  continuing  down  it  some  three  miles,  encamped  upon  one  of 
its  lesser  branches,  having  advanced  nearly  16  miles. 

The  day  has  been  quite  comfortable,  the  thermometer  standing  this  afternoon 
at  79°.     One  of  our  mules  broke  down  and  was  necessarily  abandoned,  and  all 
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the  animals  reached  camp  with  difficulty.  The  grass  is  here,  to  my  regret,  no 
better  than  at  our  last  camp,  and  I  can  see  but  little  opportunity  for  their 
recruiting.  The  only  fuel  here  also  is  drift-wood  from  the  mountains,  and 
buffalo  chips  which  are  not  very  plenty.  The  early  part  of  the  evening  was 
quite  clear,  but  it  soon  clouded  up. 

Wednesday,  September  21. — We  continued  to-day  nearly  due  south,  still 
skirting  the  mountains  and  crossing  several  small  streams  flowing  into  Powder 
river. 

The  country  travelled  over  has  differed  in  no  essential  respects  from  that 
through  which  we  have  passed  in  the  last  few  days,  consisting  in  the  main  of 
gentle  undulations  that  were  traversed  without  difficulty,  but  occasionally  varied 
with  sharp,  rocky  hills.  About  five  miles  from  camp  we  crossed  a  small  brook 
only  a  foot  or  two  wide,  but  very  mirey,  giving  on  this  account  much  trouble. 
In  crossing  it  a  member  of  the  party,  Mr.  Wilson,  refused  to  aid  me  in  lifting 
one  of  the  carts  from  the  slough,  upon  the  ground  that  he  had  not  been  assigned 
to  this  special  class  of  duty  by  the  Secretary  of  War.  I  promptly  released  him 
from  duty  of  any  kind  by  discharging  him  upon  the  spot,  only  permitting  him 
to  remain  with  us  until  we  should  reach  the  Platte  road.  This  disagreeable  occur- 
rence was  the  legitimate  result  of  the  presence  of  men  who  simply  owe  their 
connection  with  the  party  to  the  order  of  high  authority  and  not  to  the  needs  of 
the  expedition,  and  are  therefore  more  guided  by  motives  of  selfishness  than  a 
sense  of  duty. 

While  en  route  to-day  we  were  joined  by  three  Indians  who  came  with  us  to 
camp,  and  were  there  re-inforced  by  three  others.  They  proved  to  be  Arapa- 
hoes,  and  among  them  were  "  Little  Owl,"  one  of  their  head  chiefs,  and  "  Fri- 
day," also  a  chief,  who  speaks  English  quite  well,  having  spent  some  time  while 
a  boy  in  St.  Louis.  They  told  us  that  their  whole  village  of  180  lodges  was 
within  six  or  seven  miles  ;  and  they  also  brought  some  fresh  meat,  for  which  we 
exchanged  bacon.  This,  with  a  cup  of  coffee  and  a  few  buiscuit,  seemed  to  make 
them  well  satisfied  with  their  visit. 

Friday  informs  me  that  Major  Swiss,  the  Indian  agent  on  the  Upper  Platte, 
has  letters  for  us,  and  this  assurance  is  the  nearest  approach  to  news  from  our 
homes  that  we  have  enjoyed  since  leaving  the  Missouri.  It  is  at4east  a  grati- 
fication to  know  that  there  are  letters  for  us  somewhere,  although  weeks  may 
elapse  before  they  shall  reach  us. 

A  warm  south  wind  has  prevailed  all  day,  threatening  rain,  but  about  8  p. 
m.  the  wind  shifted  to  the  northeast,  and  it  has  become  uncomfortably  cold. 
This  would  be  a  bad  place  to  encounter  a  storm  of  any  duration,  as  there  is  no 
fuel  excepting  a  little  driftwood,  and  the  grass  is  miserable.  The  distance  trav- 
elled to-day  is  10.7  miles.     The  Indians  left  at  8  p.  m.  to  return  to  their  village. 

Thursday,  September  22. — The  morning  was  dark  and  rainy,  but  our  camp 
was  so  unsuitable,  being  almost  destitute  of  grass  or  wood,  that  I  determined  to 
move,  and  accordingly  we  commenced  our  march  in  the  middle  of  a  heavy 
shower,  though  with  fair  prospects  of  the  early  return  of  clear  weather. 

We  crossed  the  first  stream  about  two  miles  from  camp,  and  would  have 
stopped  had  there  been  an  adequate  supply  of  fuel  and  grass  ;  but  as  these 
essentials  were  still  lacking,  and  the  day  was  not  as  yet  very  disagreeable,  we 
pushed  on  in  search  of  better  quarters. 

The  storm,  however,  did  not  abate,  but  settled  down  into  a  steady  rain  with 
a  driving  northeast  wind.  A  thick  fog  also  closed  around  us,  shutting  out  all 
view  of  the  country,  and  greatly  embarrassing  our  selection  of  a  route,  even  the 
mountains  fading  from  our  sight  in  the  thick  mist.  Our  guide,  however,  did  not 
falter,  but  pointed  out  our  course  with  every  mark  of  complete  self-confidence, 
and  as  coolly  as  if  on  a  broad  turnpike  in_clear  weather,  and  amid  familiar  land- 
marks. 

The  first  part  of  our  course  was  over  high  rolling  ground,  and  the  dividing 
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ridge  between  Sandy  and  Willow  creeks,  being  an  elevated  level  plateau,  gave 
us  four  or  five  miles  of  excellent  travelling.  The  descent  to  the  valley  of  Wil- 
low creek  was  quite  abrupt,  however,  and  here  we  again  found  ourselves  sur- 
rounded with  the  "  washed  lands,"  which  had  before  occasioned  us  so  much 
trouble,  and  now  compelled  a  long  detour  to  the  left  before  we  could  enter  the 
valley,  along  which  we  passed  to  the  bank  of  the  creek,  upon  which  we  encamped, 
having  travelled  14.7  miles. 

The  march  has  been  very  trying  to  our  animals,  the  cold  rain  and  driving 
wind,  with  the  bad  roads,  causing  several  to  give  out,  and  another  mule  had  to 
be  abandoned.  We  are  to-night  partially  protected  from  the  wind  by  a  high 
bluff,  which  is  a  decided  improvement  upon  encamping  in  the  open  plain,  it 
is  raining  steadily  now,  and  the  darkness  is  intense. 

Friday,  September  23. — The  cold  northeastern  storm  of  yesterday  has  con- 
tinued almost  without  intermission,  and  consequently  we  have  not  moved  camp. 
The  day  has  been  spent  in  efforts  at  work,  but  it  has  been  so  exceedingly  disagree- 
able that  little  has  been  accomplished.  The  rain  has  stopped  this  evening  and  a 
few^stars  are  visible,  giving  "  token  of  a  goodly  day  to-morrow." 

Saturday,  September  24. — The  storm  being  over  and  the  morning  bright  and 
clear,  we  struck  our  tents  at  an  early  hour  and  resumed  our  march.  After  fol- 
lowing down  the  valley  of  Willow  creek  for  some  to  or  three  miles,  we  crossed 
it  and  ascended  the  ridge  between  it  and  Powder  river.  The  road  was  very 
heavy,  the  ground  being  saturated  with  rain,  giving  an  idea  of  the  difficulties 
that  would  attend  travelling  in  this  country  in  the  wet  season.  At  many  points 
it  was  with  the  utmost  labor  that  our  animals  could  move,  and  our  course  had 
to  be  selected  with  great  care.  Wherever  the  surface  of  the  ground  was  exposed 
by  the  absence  of  grass,  it  was  about  impossible  to  even  ride  upon  horseback, 
but  by  following  the  ridges  we  made  tolerable  progress,  and  reached  Powder 
river  about  1  o'clock,  having  travelled  11  miles. 

Powder  river  at  this  point  possesses  the  same  characteristics  as  nearer  its 
mouth.  The  stream  is,  however,  very  muddy  from  the  recent  rain,  and  its  bed 
is  filled  with  mire  and  quicksands,  rendering  the  selection  of  a  crossing  a  matter 
of  much  care.  The  banks  present  that  "  washed  "  appearance  with  which  we 
have  become  so  familiar,  although  it  is  not  quite  as  forbidding  here  as  further 
down.  There  can  be  no  doubt  of  the  truth  of  Bridger's  statement,  that  the 
same  general  features  prevail  throughout  the  whole  extent  of  the  stream,  and  in 
this  case  the  non-arrival  of  Lieutenant  Maynadier  and  party  is  fully  explained.  I 
shall  await  them  at  this  point,  as  per  agreement,  and  hope  that  a  rest  will  much 
improve  the  condition  of  our  jaded  animals.  The  night  is  clear,  and  we  observed 
for  time  and  latitude. 

Sunday,  September  25. — The  day  has  been  spent  in  camp,  with  the  customary 
services. 

The  weather  has  been  bright  and  beautiful,  to  the  intense  pleasure  of  every 
member  of  the  party. 

Monday,  September  26. — Mr.  Snowden,  Dr.  Hayden,  and  Mr.  Schonborn 
applied  this  morning  for  permission  to  visit  a  pass  over  the  mountains  that  is 
visible  from  camp,  each  wishing  to  advance  the  interests  of  his  own  department. 
I  gave  my  consent  gladly,  and  with  a  single  attendant  they  left  camp-  to  be 
absent  until  to-morrow  night. 

Bridger  and  myself  turned  our  faces  down  stream  to  try  and  obtain  some 
information  in  regard  to  Lieutenant  Maynadier.  After  a  ride  of  about  15  miles 
we  came  to  the  ruins  of  some  old  trading  posts,  known  as  the  "  Portuguese 
houses,"  from  the  fact  that  many  years  ago  they  were  erected  by  a  Portuguese 
trader  named  Antonio  Mateo. 

They  are  now  badly  dilapidated,  and  only  one  side  of  the  pickets  remains 
standing.  These,  however,  are  of  hewn  logs,  and  from  their  character  it  is  evi- 
dent that  the  structures  were  originally  very  strongly  built.  Bridger  recounted 
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a  tradition  that  at  one  time  this  post  was  besieged  by  the  Sioux  for  forty  days, 
resisting  successfully  to  the  last  alike  the  strength  and  the  ingenuity  of  their 
assaults,  and  the  appearance  of  the  ruins  renders  the  story  not  only  credible 
but  probable.  I  shaved  off  the  pickets  at  two  or  three  places,  and  wrote  on 
the  bright  surface  information  as  to  our  whereabouts  for  the  benefit  of  Lieutenant 
Maynadier,  if  he  should  chance  to  pass  in  this  direction,  and  then,  after  an 
unsuccessful  reconnoissance  of  the  surrounding  country  from  the  summit  of  a 
convenient  hill,  returned  to  camp. 

During  my  absence  Lieutenant  Smith,  in  accordance  with  consent  previously 
obtained,  had  moved  camp  about  a  mile  further  down  stream  for  the  purpose  of 
securing  better  pasturage,  and  I  found  the  party  just  settling  themselves  in 
their  new  quarters. 

Tuesday,  September  27. — The  day  was  spent  in  camp,  still  awaiting  the 
arrival  of  Lieutenant  Maynadier,  concerning  whom  I  am  commencing  to  feel 
somewhat  anxious. 

Bridger  made  a  short  excursion  to-day  towards  the  Platte  to  select  a  route, 
but  returned  with  a  rather  unfavorable  report.  The  course  recommended  I 
judge  to  be  anything  but  direct,  but  as  he  strenuously  insists  upon  its  superior 
feasibility  I  shall  follow  his  advice. 

The  party  returned  from  the  mountains  in  good  season  and  fine  spirits,  each 
having  abundantly  gratified  his  special  tastes  and  pursuits.  Mr.  Snowden 
claims  to  have  decidedly  improved  his  acquaintance  with  the  mountain  ranges. 
Dr.  Hayden  found  several  new  plants  and  many  fossils,  and  Mr.  Schonborn 
obtained  a  number  of  admirable  sketches. 

They  described  a  singular  topographical  feature  of  the  country  they  visited. 
A  small  stream  pierces  through  a  low  hill  in  its  course,  forming  one  of  the 
canons  so  common  in  this  country,  where  the  water-courses  pay  so  little  respect 
to  the  ridges  crossing  their  paths.  After  emerging,  however,  it  makes  a  sharp 
turn,  and  at  a  distance  of  but  a  few  yards  again  flows  through  the  hill,  making 
thus  a  strange  double  canon.  A  sketch  of  Mr.  Schonborn's  has  well  preserved 
this  curious  freak  of  nature. 

Bridger  and  Doctor  Hayden  will  to-morrow  make  a  second  reconnoissance 
down  stream  in  search  of  Lieutenant  Maynadier,  and  if  they  are  unsuccessful 
I  have  decided  to  push  on  with  my  detachment  without  further  delay,  sending 
a  guide  back  to  find  and  bring  up  the  others,  if  it  shall  be  possible. 

Wednesday,  September  28. — A  dark  and  lowering  sky  did  not  prevent  the 
departure  of  the  down-river  party,  consisting  of  Lieutenant  Smith,  Doctor  Hay- 
den, Bridger,  and  Stephenson.  They  left  camp  with  the  expectation  of  being 
absent  three  clays. 

About  noon  the  wind  shifted  to  the  northeast  and  rain  set  in,  but  about  4 
p.  in.  it  changed  to  snow,  and  for  a  time  the  flakes  fell  as  thickly  as  I  have 
ever  seen  them.  It  melted  as  rapidly,  however,  the  thermometer  not  sinking 
below  36°.  About  dark  the  fall  of  snow  ceased,  and  there  were  indications  of 
clearing  up,  the  thermometer  rising  to  40°. 

Thursday,  September  29. — The  morning  was  bright  and  clear,  the  thermom- 
eter standing  at  7  a.  m.  at  28°.  Thick  ice  formed  in  camp  last  night,  but  the 
bright  sun  rapidly  warmed  the  air,  and  at  noon  the  thermometer  had  risen  to 
60°,  with  a  south  wind  prevailing. 

The  day  was  spent  in  camp,  computing,  making  copies  of  notes,  &c,  &c. 

At  5  p.  m.  we  were  visited  by  a  war  party  of  11  Indians  on  foot,  who  proved 
to  be  Arapahoes  on  their  way  to  join  another  band  of  their  own  tribe,  or  a  body 
of  Sioux,  in  a  horse-stealing  expedition  among  the  Utes,  with  whom  they  are 
now  at  war.  I  may  remark  en  passant  that  horse-stealing  appears  to  be  one  of 
the  grand  objective  points  of  Indian  campaigning.  They  were  each  armed 
with  a  rifle,  and  all  carried  lariats  for  the  purpose  of  securing  their  plunder. 
As  us  ual  I  furnished  them  with  supper  to  avoid  arousing  any  unnecessary  ill 
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will,  and  at  its  close  they  repaid  us  by  one  of  their  native  concerts,  the  music 
of  which  may  be  soothing  to  the  savage  breast,  but  is  decidedly  irritating  to 
the  civilized  ear. 

They  formed  a  circle  about  the  fire,  standing  shoulder  to  shoulder,  and  then 
sang  in  a  species  of  aggravatingly-monotonous  strain,  marking  time  by  a  sway- 
ing motion  of  their  bodies,  at  intervals  enlivening  the  proceedings  by  ferocious 
yells,  preceded  by  short,  sharp  barks  like  those  of  an  angry  dog.  This  enter- 
tainment having  been  closed,  the  Indians  proceeded  to  comfortably  locate  them- 
selves about  our  camp  fires,  where  they  now  lie,  to  all  external  appearance,  in  a 
state  of  supreme  content. 

Friday,  September  30. — Our  Indian  guests  left  us  this  morning  immediately 
after  their  breakfast,  but  not  without  characteristically  begging  a  supply  of 
provisions  to  take  with  them. 

The  day  was  spent  in  camp  awaiting  the  return  of  the  reconnoitring  party, 
who  arrived  about  5  p.  m.,  without  any  tidings  of  Lieutenant  Maynadier.  They 
report  that  they  reached  a  point  not  far  from  fifty  miles  from  camp,  and  state 
that  a  train  would  be  compelled  to  travel  much  further  to  pass  over  the  same 
ground.  This  proves  that  if  Lieutenant  Maynadier  is  coming  by  Powder  river, 
as  he  expected,  he  is  so  far  behind  that  he  cannot  join  us  for  several  days,  pos- 
sibly for  a  week. 

I  have,  therefore,  decided  to  push  on  myself  to  the  Platte,  and,  if  he  is  not 
heard  from  before,  send  after  him  from  that  point.  My  party  is  too  small  for 
another  division,  and  my  animals  are  too  much  exhausted  for  such  a  journey, 
even  if  I  felt  justified  in  sparing  the  men. 

Saturday,  October  1. — We  left  camp  at  7J  o'clock  a.  m.,  for  the  Platte,  our 
route  lying  west  of  direct,  the  guide  claiming  that  he  knows  the  country  per- 
fectly, and  that  this  course  is  indispensable  to  securing  a  good  road.  Follow- 
ing up  the  valley  of  Powder  river  we  found  our  progress  impeded  by  high  sage 
and  deep  ravines,  which  compelled  us  to  cross  the  stream  repeatedly,  the  hills 
on  either  side  being  so  high  and  steep  as  to  forbid  our  venturing  among  them. 

About  nine  miles  from  camp  we  crossed  the  mouth  of  Ked  Canon  creek,  a 
stream  very  appropriately  named,  as  it  flows  between  high  rocky  banks  of  the 
brightest  red,  the  water  itself,  also,  taking  on  the  same  brilliant  hue.  After  the 
crossing  a  bold  point  gave  us  some  trouble,  but  we  ultimately  reached  the  valley 
of  the  Powder,  upon  which  is  located  our  camp  to-night,  in  the  midst  of  a  small 
bottom,  covered  with  tall,  coarse  grass  and  rushes,  upon  which  our  animals  are 
faring  sumptuously. 

The  country  we  are  now  in  is  generally  identical  with  that  we  have  uniformly 
found  about  the  course  of  Powder  river,  wherever  we  have  met  that  stream. 
The  geological  formation  of  the  opposite  banks  of  the  river  is  strikingly  differ- 
ent. The  right  is  of  dark  brown  or  slate  color  and  of  the  setaceous  formation, 
while  the  left  is  of  the  Jurassic,  and  consists  of  rugged  rocks,  upheaved  and  out- 
cropping in  all  directions.  The  soil  in  the  narrow  valley  cannot  be  regarded 
as  good,  the  luxuriant  growth  of  sage  proving  too  plainly  its  sterility. 

The  distance  travelled  to-day  was  11  miles,  to  accomplish  which  we  were 
compelled  to  be  moving  eight  hours  and  to  use  the  shovel  and  pick  freely. 

Sunday,  October  2. — This  is  the  only  Sabbath  of  the  season  upon  which  I 
have  moved  camp,  but  I  have  deemed  it  in  this  instance  to  be  a  case  of  abso- 
lute necessity,  as  it  is  of  the  utmost  importance  that  we  should  reach  the  Platte 
at  the  earliest  possible  moment,  in  order  that  we  may  send  back  for  Lieutenant 
Maynadier's  party,  should  not  news  from  them  reach  us  by  that  time.  I  was 
amused  on  the  march  at  a  discussion  between  two  of  the  party  in  regard  to  the 
day  of  the  week.  One  insisted  that  it  was  Sunday,  but  the  other  replied  :  "  I 
tell  you  it  ain't.  Don't  you  know  the  captain  never  moves  on  Sunday  V*  This 
was  conclusive  at  first,  and  until  I  explained  the  fact  and  the  reason  of  our  devi- 
ation from  an  established  rule. 
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Our  route  still  bore  up  the  valley  of  Powder  river,  or  at  least  of  one  branch 
of  it,  and  the  stream  we  are  on  seems  to  be  the  main  fork.  As  to  the  road  it  is 
only  necessary  to  say  that  our  progress  was  but  about  a  mile  an  hour.  A  suc- 
cession of  deep  gullies  were  crossed  in  the  first  part  of  the  march,  and  after  about 
four  miles  advance,  we  passed  through  the  thickest  undergrowth  I  have  seen  in 
this  country.  Willows,  vines,  and  briers  had  to  be  cut  out  of  the  path,  but  at 
length  we  struck  a  wide  Indian  trail  that  brought  us  through  with  compara- 
tively little  further  trouble. 

During  our  march  the  stream  was  also  crossed  and  re-crossed  several  times. 
Our  camp  for  to-night  is  at  the  "  Red  Buttes  of  Powder  river,"  which  constitute 
a  very  marked  geological  feature.  One  large  butte,  standing  in  the  middle  of 
the  valley  and  seen  from  a  distance,  greatly  resembles  a  crumbling  castle.  The 
towers  and  bastions  are  all  complete,  and  the  likeness  to  an  old  ruin  is  indeed 
extraordinary.  Similar  buttes  extend  up  the  right  bank  of  the  stream  for  miles 
above  our  camp,  all  preserving  the  ruin-like  appearance,  innumerable  birds'  nests 
clinging  to  their  sides  completing  the  picture.  The  rock  is  a  hard,  indurated 
clay,  and  the  red  tinge  it  gives  to  the  water  proves  it  to  be  easily  soluble  and  there- 
fore of  no  great  economical  value. 

The  day  has  been  bright  and  beautiful,  and  the  evening  is  clear,  but  chilly. 

Monday,  October  3. — Our  route  to-day  still  continued  up  the  valley  of  Powder 
river,  having  on  our  left  the  remarkable  red  bluffs  encountered  yesterday,  which 
are  a  constant  source  of  admiration  and  amazement.  A  striking  feature  is  their 
steep  sides,  which  render  them  almost  impassable.  Dr.  Hayden  succeeded  in 
reaching  the  summit  some  distance  below  camp,  and  after  following  the  crest  for 
some  miles,  all  the  time  in  sight  of  the  train,  he  was  obliged  to  retrace  his  steps 
before  he  could  again  descend  into  the  valley.  If  these  rocks  were  in  an  acces- 
sible region  they  undoubtedly  would  attract  more  attention  from  wonder-seeking 
tourists  than  the  famous  Palisades  of  the  Hudson. 

Our  road  lay  on  the  left  bank  of  the  stream  for  some  distance,  but  deep  gul- 
lies compelled  us  to  make  several  crossings  and  necessitated  the  free  use  of  the 
pick  and  shovel.  Four  miles  from  camp  the  valley  becomes  very  narrow  and 
our  only  feasible  route  led  through  the  canon,  with  high,  rocky  banks  upon 
either  side.  About  six  miles  from  camp  we  entered  the  canon  of  a  small  branch 
coming  in  from  the  left,  up  which  we  passed  for  half  a  mile  before  we  could 
emerge,  when  we  crossed  the  point  and  again  reached  the  stream,  which  we  have 
since  followed.  The  canon  above  us  is  impassable,  however,  and  we  will  be  obliged 
to  again  abandon  the  stream  at  this  point.  As  Bridg^r  says  we  will  not  find 
water  for  nearly  ten  miles,  I  ordered  the  train  to  halt,  although  we  had  advanced 
only  seven  and  a  quarter  miles. 

Tuesday,  October  4. — Oar  route  this  morning  was  directly  over  the  hills,  and 
thence  parallel  to  the  stream.  The  first  mile  or  two  was  a  gradual  ascent  over 
hard  ground  and  with  good  travelling  then  for  five  miles.  The  road  ran  along 
a  level  plateau,  whence  it  at  last  descended  by  an  abrupt  hill  into  the  valley. 
Here  we  encountered  one  of  the  few  evidences  of  the  existence  of  industry  among 
the  Indians.     We  were  following  a  trail  which  was  plainly  of  much  importance. 

The  steep  descent  which  it  here  met  had  been  originally  rendered  nearly 
impassable  by  an  immense  number  of  boulders,  but  these  had  been  carefully  and 
systematically  piled  up  in  low  pyramids  on  the  side,  leaving  a  road  of  compara- 
tive excellence.  Bridger  claims,  however,  that  this  was  never  finished  as  a 
single  undertaking,  as  no  Indians  would  have  been  guilty  of  such  a  sensible 
work,  and  his  theory  is  that  separate  parties  have  consumed  a  long  series  of 
years  in  accomplishing  this  result. 

The  valley  reached  over  this  highway  is  from  one  to  two  miles  wide,  and  ten 
to  twelve  long,  and,  although  it  is  6,000  feet  above  the  ocean,  is  closed  on  all 
sides  by  mountains.  On  the  left  are  the  Red  Buttes  before  spoken  of,  while  to 
the  right  lay  the  dark,  frowning  heights   of  the  Big  Horn  mountains,  cut  by 
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numerous  canons.  The  valley  is  so  nearly  level  that,  but  for  the  stream  flowing 
gently  through  it,  the  slope  would  scarcely  be  perceptible.  It  is  a  bright  gem 
in  a  rough  mountain  setting,  and  apparently  fulfils  all  the  conditions  of  the 
"  happy  valley"  of  B-asselas,  save  the  inhabitants.  A  single  Indian  grave, 
the  body  deposited  on  an  elevated  platform,  was  the  only  evideuce  of  even  the 
presence  of  Indians  at  any  time  within  its  rocky  walls. 

We  continued  some  eight  miles  further  up  this  valley  and  encamped  under  a 
bluff  on  the  right  side,  after  a  march  of  15  J  miles.  The  day  has  been  dark 
and  dreary,  and  a  cold  northeast  wind  has  prevailed,  making  us  fear  a  storm  at 
any  moment,  and  rendering  the  shelter  of  the  rocks  very  desirable. 

Wednesday,  October  5. — Our  "  happy  valley,"  through  which  we  yesterday 
travelled  so  pleasantly,  proved,  like  a  bad  habit,  exceedingly  difficult  to  forsake. 
Our  egress  was  barred  by  a  succession  of  rugged  spurs  of  the  mountains,  with 
deep  ravines  interlying,  and  their  steep  sides  blocked  up  by  large  and  jagged 
boulders  ;  the  road  being  thus  as  bad  as  it  could  possibly  be  and  yet  be  passable. 
The  high  red  bluffs  on  our  left  still  continue,  and  have  compelled  us  to  travel 
far  to  the  westward  of  a  direct  route  in  order  that  we  might  avoid  them. 

After  severe  labor  until  3  o'clock  in  the  afternoon,  we  found  a  small  spring 
near  the  summit  of  the  ridge  bounding  the  valley  on  the  southwest,  and  near 
this  we  encamped  after  a  march  of  llf  miles. 

The  country  traversed  has  been  exceedingly  barren  and  destitute.  No  timber 
exists  save  stunted  pines  on  the  mountains,  and  a  very  thin  growth  of  bunch 
grass  upon  some  of  the  ridges,  and  the  neverfailing  sage  (artemisia)  completes 
the  vegetation.  Our  camp  is  immediately  under  a  bluff,  and  a  scattered  growth 
of  stunted  cedars  upon  it,  with  driftwood  in  the  gullies,  constitutes  our  entire 
stock  of  fuel. 

Thursday,  October  6. — A  gradual  ascent  of  about  a  mile  and  a  half  brought 
us  easily  this  morning  to  the  summit  of  a  pass,  leading  into  what  we  at  first 
supposed  to  be  the  valley  of  the  Platte.  After  travelling  down  a  small  stream 
for  a  few  miles,  however,  it  became  evident  that  we  were  in  the  eastern  drainage 
of  the  Big  Horn.  Leaving  the  stream  we  skirted  the  eastern  edge  of  the  Wind 
River  basin,  passing  over  an  almost  level  country  without  a  stick  of  timber  visible, 
and  but  little  sage  and  still  less  grass.  The  excellence  of  the  road  was  an 
advantage,  as  the  nature  of  the  country  compelled  us  to  make  an  unusually  long 
march. 

About  12  miles  from  camp  we  found  a  small  spring,  which  would  have  given 
us  a  scanty  supply  of  water,  but  as  there  was  no  pasturage  nor  fuel  it  was  thought 
advisable  not  to  halt.  Four  miles  further  we  entered  the  valley  of  the  Platte. 
Flanking  parties  were  thrown  out  to  look  for  water,  but  we  were  compelled  to 
travel  until  after  sundown  before  any  was  found.  The  supply  of  grass  was  then 
most  miserable,  and  not  a  stick  of  wood  was  visible.  Sage  and  buffalo  chips 
answered,  however,  for  fuel,  and  we  were  glad  to  break  a  fast  of  over  13  hours. 

The  country  passed  over  to-day  has  been  a  barren  desert,  its  soil  being  a  light 
clay,  which  is  baked  by  the  sun  and  produces  absolutely  nothing  of  value.  To 
the  right  the  level  plain  is  as  monotonously  cheerless  as  can  be  imagined.  A 
slight  deviation  from  our  route  enabled  us  to  look  down  the  valley  of  Powder 
river,  and  the  prospect  in  that  direction  was  equally  desolate,  with  the  addition 
of  the  fact  that  the  ground  was  much  more  broken,  presenting  all  the  disagreeable 
features  that  appear  to  uniformly  mark  the  course  of  this  river.  Our  animals 
are  to-night  crowded  into  the  narrow  bed  of  the  stream,  the  only  spot  where 
grass  is  to  be  found. 

Friday,  October  7. — Our  mules  and  horses  were  too  much  exhausted  by 
yesterday's  labors  for  either  an  early  start  or  a  long  march.  We  moved  off 
about  half  past  8  o'clock,  and  after  travelling  over  a  barren,  sandy  plain  for  six 
miles,  found  some  rain-water  standing  in  pools  in  the  old  bed  ofadried-up  stream 
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There  being  no  prospect  of  a  better  camping  ground,  and  the  condition  of  the 
animals  being  exceedingly  reduced,  I  determined  to  halt  and  encamp. 

This  country  is  the  most  barren  yet  seen,  and  except  in  the  very  narrow  val- 
leys the  only  vegetation  is  a  sparse  growth  of  grass,  varied  with  clumps  of  very 
small  sage.  From  a  cursory  inspection  of  the  laud  adjacent  to  our  line  of  march, 
I  have  roughly  estimated  that  the  vegetation  of  all  kinds  (sage,  grass,  &c.)  only 
covers  about  one-fifth  or  one-sixth  of  its  surface. 

The  small  valleys  are  our  sole  reliance  for  subsistence  for  our  animals  and  for 
our  supply  of  fuel.  The  soil  when  wet  becomes  a  thick  and  clayey  mud,  cling- 
ing to  the  feet  in  large  masses,  and  rendering  locomotion  almost  impossible. 

Saturday,  October  8. — On  gaining  the  summit  of  the  first  hill  encountered 
this  morning,  the  mountains  on  the  south  side  of  the  Platte  came  in  view,  and 
by  their  proximity  encouraged  us  with  the  expectation  of  soon  reaching  the 
much- talked- of  Platte  road.  Our  route  led  southeast,  leaving  the  stream  upon 
which  we  had  encamped,  and  crossing  several  valleys  draining  into  it. 

The  road  was  tolerably  good,  and  our  progress  fair;  but  our  animals  are  too 
much  worn  out  for  long  marches,  and  we  therefore  encampod  by  a  small  pond 
of  rain-water  on  the  prairie,  with  no  fuel  but  sage,  after  a  journey  of  11  miles. 
The  hardships  of  the  past  week  have  been  enormous,  and  a  similar  experience 
in  the  next  seven  days  would  compel  the  abandonment  of  our  wagons. 

Sunday,  October  9. — The  day  was  spent  in  camp  as  usual,  as  notwithstanding 
my  anxiety  in  regard  to  Lieutenant  Maynadier's  party,  the  exhaustion  of  both 
men  and  beasts  renders  rest  indispensable. 

Monday,  October  10. — From  camp  this  morning  our  route  bore  across  the 
hills,  leaving  the  stream  upon  our  left.  After  advancing  three  or  four  miles  we 
reached  the  valley  of  another  branch,  down  which  we  followed.  It  soon  became 
wider,  and  contained  far  better  grass  than  has  been  found  for  some  time,  though 
in  several  places  the  soil  was  covered  to  the  depth  of  several  inches  with  a  white 
salt,  or,  as  Biidger  calls  it,  "alkali."  This  is  an  impure  soda,  although  in  some 
places  it  is  found  of  sufficient  purity  to  be  used  for  culinary  purposes. 

The  stream  where  we  first  struck  it  was  a  running  brook  of  palatable  water, 
but  five  or  six  miles  below  it  became  very  salt,  and  the  water  was  found  only  in 
holes.  After  we  had  travelled  15  miles  we  halted  for  the  night  at  a  point  far  less 
eligible  for  a  camp  than  many  localities  we  had  passed. 

After  encamping  I  rode  in  advance  to  ascertain  our  exact  whereabouts,  and 
soon  came  in  sight  of  the  valley  of  the  Platte,  the  Red  Buttes,  and  the  Laramie 
hills.  It  was  evident  that  another  day's  march  would  bring  us  to  the  Platte 
road. 

Tuesday,  October  11. — As  the  train  was  leaving  camp  this  morning,  I  started 
with  Dr.  Hayden  and  Wilson  for  the  Platte  bridge.  We  followed  down  the 
stream  upon  which  we  had  been  encamped  some  distance,  finally  turning  to  the 
right,  and  after  riding  for  about  six  miles  reached  the  Platte  road,  near  the  Red 
Buttes.  Before  starting  I  had  in  my  ignorance  asked  Biidger  if  there  was  any 
danger  of  crossing  the  road  without  knowing  it.  I  now  understand  fully  his 
surprise,  as  it  is  as  marked  as  any  turnpike  at  the  east.  It  is  hard,  dry,  and 
dusty,  and  gave  evidence  of  the  immense  amount  of  travel  that  passes  over  it. 
Indeed  we  had  not  followed  it  a  mile  before  we  came  upon  an  ambulance  with 
ladies  in  it,  bound  for  the  "  States,"  and  we  were  very  seldom  out  of  sight  of 
some  vehicle  upon  this  great  highway. 

The  fact  of  again  reaching  a  regular  road  appeared  to  impart  new  life  even  to 
our  jaded  horses,  and  we  rode  on  at  a  rapid  rate  until  we  reached  Richards's 
trading  post  at  the  Platte  bridge,  having  travelled  about  18  miles.  Here  I 
received  the  pleasing  news  that  Lieutenant  Maynadier  was  close  at  our  heels, 
on  our  trail,  some  Indians  having  just  arrived  at  the  bridge  who  had  seen  his 
party  near  the  head  of  Powder  river.  I  was  also  so  fortunate  as  to  receive  a 
single  letter,  which  constituted  our  latest  news  from  home,  though  it  was  four 
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months  old.  I  learned  also  that  a  mail  was  waiting  for  us  at  the  Indian  agency 
at  Deer  creek,  and  engaged  Richard  to  send  for  it.  I  also  made  arrangements 
to  get  up  our  winter  supplies  from  Fort  Laramie;  and  after  taking  dinner  under 
a  roof,  off  from  a  table,  and  on  a  stool — luxuries  we  had  not  known  since  leav- 
ing Fort  Pierre — returned  to  the  Red  Buttes,  where  my  party  was  in  camp, 
having  reached  that  point  about  1  o'clock. 

I  found  some  evidences  of  our  return  to  "  civilization  "  that  were  not  so  agree- 
able. Two  neighboring  houses  were  devoted  to  the  sale  of  liquor,  and  a  large 
number  of  the  party  were  consequently  in  a  state  of  uproariousness  that  had 
converted  the  camp  into  a  bedlam,  which  it  required  great  efforts  upon  my  part 
to  subdue.  The  commander  of  the  escort  was  invisible,  and  had  certainly  made 
no  efforts  to  maintain  order  or  enforce  discipline. 

My  object  was  now  to  select  a  suitable  place  for  winter  quarters  and  detail  a 
portion  of  the  party  for  their  preparation,  while  the  others  should  be  engaged  in 
procuring  provisions  and  making  a  reconnoissance  in  the  direction  of  the  head- 
waters of  the  Shayenne  and  Pumpkin  Butte,  to  develop  a  district  of  country  that 
had  not  been  reached  by  either  Lieutenant  Warren  or  myself.  I  determined 
first  to  examine  the  valley  of  Carson's  creek,  which  empties  into  the  south  side 
of  the  Platte  above  Red  Buttes,  and  if  that  should  not  prove  suitable  for  a  winter 
residence,  then  go  east  until  I  found  an  eligible  location,  knowing  that  at  the 
worst  we  could  obtain  a  resting  place  at  Fort  Laramie. 

Wednesday,  October  12. — I  left  the  party  in  camp  to-day,  while  I  accompa- 
nied Bridger  to  look  at  the  valley  of  Carson's  creek,  as  previously  determined. 
As  I  was  about  departing, I  observed  that  the  escort  were  also  making  prepara- 
tions for  moving.  I  inquired  of  the  officer  in  command  what  his  purpose  was, 
and  learned  that  he  intended  taking  his  command  to  Carson's  creek.  I  replied 
it  was  my  wish  that  they  should  remain  in  camp,  and  accordingly  gave  him 
orders  to  that  effect.  He  replied  with  an  oath  that  he  should  do  as  he  pleased, 
a3  I  had  no  power  to  give  him  orders.  Knowing  that  I  certainly  had  not  the 
means  of  enforcing  my  commands,  I  rode  on  to  make  the  proposed  examination, 
and  was  satisfied  that  the  place  was  not  such  as  was  required,  the  grass  being 
poor  and  the  timber  unsuitable  for  building  huts.  Upon  my  return  I  found  my 
escort  gone  and  Lieutenant  Maynadier  in  camp,  having  come  on  in  advance  of 
his  party. 

I  wish  here  to  state  the  result  of  the  disobedience  of  orders  upon  the  part  of 
the  commanding  officer  of  the  escort.  He  was  tried  by  court-martial  for  the 
offence,  and  acquitted;  not  for  want  of  proof,  but  because  the  court  held  that  I, 
as  an  engineer  officer,  could  not  command  troops,  basing  their  finding  on  the  63d 
article  of  war,  which  provides  that  engineer  officers  shall  not  be  put  upon  or 
assume  duties  out  of  the  line  of  their  profession,  and  paragraph  14  of  the  Army 
Regulations,  which  provides  that  engineers  shall  not  assume  the  command  of 
troops. 

If  the  finding  in  this  case  is  correct,  then  an  engineer  officer,  in  discharge 
of  his  legitimate  duty,  requiring  the  co-operation  of  troops,  is  at  the  mercy  of 
the  line  officer,  who  is  not  obliged  to  co-operate  with  him  further  than  his  own 
inclinations  may  prompt.  It  seems  to  me  that  such  a  conclusion  is  far  from 
warranted  by  either  the  Articles  of  War  or  the  regulations.  An  officer  of  engi- 
neers is  regularly  assigned  to  duty,  in  the  line  of  his  profession,  by  a  common 
superior  having  the  right  to  issue  the  order.  If  such  duty  cannot  be  performed 
without  troops,  I  submit  that  he  does  not  assume  command  of  troops  by  exer- 
cising the  authority  due  to   his  rank. 

The  right  to  order  on  duty  carries  with  it  the  right  to  order  in  command  of 
the  troops  required  to  perform  that  duty,  it  being  distinctly  understood  that  the 
duty  is  such  as  legitimately  pertains  to  the  functions  of  the  engineer  officer. 
Any  other  construction  involves  the  military  absurdity  of  supposing  a  junior 
has  the  right  to  thwart  the  purposes  of  the  officer  giving  the  original  order. 
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I  have  stated  my  views  in  this  case  because  I  deem  it  a  matter  of  vital  im- 
portance to  the  engineer  corps.  In  the  discharge  of  their  duties  they  are  held  fully 
responsible ;  and  yet  whenever  these  duties  require  co-operation  of  troops,  they 
are  placed  at  the  mercy  of  the  officer  in  charge  of  such  troops  without  the 
slightest  regard  to  relative  rank. 

The  arrival  of  Lieutenant  Maynadier's  party,  followed  by  that  of  the  mail 
towards  evening,  caused  excitement  enough,  however,  to  divert  our  thoughts 
from  other  matters,  and  the  close  of  the  day  was  spent  in  acquainting  ourselves 
with  the  first  news  from  home  and  friends  obtained  since  leaving  St.  Joseph. 
Lieutenant  Maynadier,  it  was  found,  had  travelled  some  90  miles  further  than  had 
we,  and  this  fact  accounts  for  the  delay.  He  met  with  no  accidents,  however, 
and  struck  our  trail  near  the  selected  point  of  meeting  on  Powder  river.  Lieu- 
tenant Maynadier's  report  of  his  expedition  will  be  found  in  full  herewith,  marked 
Appendix  A. 

The  period  from  October  13  to  October  17  was  consumed  in  search  along  the 
Platte  road  for  a  suitable  location  for  winter  quarters,  and  it  is  not  necessary  to 
describe  our  march  over  a  route  so  well  known.  We  finally  settled  upon  some 
unfinished  houses  near  the  Indian  agency  of  the  Upper  Platte,  which  the  agent, 
Major  Swiss,  kindly  invited  me  to  occupy.  The  buildings  had  been  commenced 
by  the  Mormons  some  years  ago  as  a  way  station  on  the  route  to  Salt  Lake,  and 
part  of  them  had  been  finished  and  were  now  occupied  by  Major  Swiss.  The 
others  were  in  a  half-completed  state,  and  by  taking  these  we  were  saved  consid- 
erable labor,  and  obtained  far  better  quarters  than  otherwise  would  have  been 
possible. 

On  the  16th  snow  fell  all  day,  but  did  not  last  long,  the  temperature  being 
about  32°. 

On  October  18  I  gave  Mr.  Snowden  instructions  to  make  a  reconnoissance  to 
the  northward  of  our  present  location  and  determine  the  sources  of  both  branches 
of  the  Shayenne.     His  report  will  be  found  herewith,  marked  Appendix  B. 

On  the  18th,  also,  we  commenced  work  on  the  corrals  and  shed  for  our  ani- 
mals, but  found  the  day  too  windy  for  effective  labor. 

From  October  19  to  November  3  I  was  engaged  in  a  trip  to  and  from  Fort 
Laramie,  and  in  procuring  supplies  and  provisions  for  the  winter.  I  was  kindly 
received  by  all  the  officers  in  the  fort,  and  my  thanks  are  due  to  all,  especially 
to  xMajor  H.  Day,  2d  infantry,  commanding,  for  his  efforts  to  aid  me  in  all  possi- 
ble ways. 

I  started  for  Laramie  with  a  supply  of  provisions,  my  tents,  and  a  cook, 
taking  it  for  granted  that  we  should  be  obliged  'to  camp  out  and  rely  upon  our 
own  commissariat  for  provisions,  as  on  our  journey  since  leaving  Fort  Pierre.  I 
soon  discovered  my  mistake,  however.  Houses  were  found  every  ten  or  fifteen 
miles,  and  I.  was  much  surprised  to  learn  that  if  one  would  be  satisfied  with  the 
accommodations  they  afforded,  the  journey  could  be  made  from  the  Missouri  to 
the  Pacific  with  reliance  upon  these  frontier  hotels,  which  are  found  about  every 
fifteen  miles  along  the  whole  route. 

The  Indians  were  perfectly  peaceable,  and  it  was  not  unusual  to  see  men 
riding  singly  along  tfte  road,  though  for  company  more  than  for  considerations 
of  safety  they  generally  travelled  in  parties  of  two  or  three.  The  Platte  road 
is  truly  a  national  thoroughfare,  and  until  the  railroad  is  completed  must  remain 
our  most  important  channel  of  communication  with  the  Pacific  States. 

On  my  return  to  camp  I  found  the  quarters  progressing,  but  not  as  rapidly 
as  I  had  hoped.  The  want  of  proper  tools,  and  the  inexperience  of  the  men  in 
the  use  of  such  as  we  did  possess,  were  difficulties  that  could  only  be  overcome 
by  patience  and  perseverance.  At  last  some  of  the  party  got  into  quarters  on 
the  11th  of  November,  the  thermometer  that  morning  standing  6°  below  zero. 

On  the  night  of  the  12th  and  13th  a  number  of  the  men  were  still  in  tents, 
the  thermometer  indicating  —  17°.  On  the  following  morning  all  found  shelter 
in  our  yet  unfinished  houses. 
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CHAPTER  III. 
WINTER    QUARTERS. 

It  is  not  necessary  to  submit  a  detailed  report  of  our  life  during  the  six  tedious 
months  spent  in  winter  quarters.  After  we  reached  our  creek,  several  parties 
passed  down  the  road  on  their  way  to  "the  States,"  and  we  could  have  done  the 
same,  thus  saving  the  expenses  of  the  party  for  about  four  months,  and  still 
returning  in  time  for  the  resumption  of  our  explorations,  but  my  instructions 
were  explicit  in  directing  me  to  winter  in  the  mountains,  and  therefore  the  course 
named  was  impossible. 

The  words  "  winter  in  the  mountains"  apparently  embody  the  idea  of  dis- 
comfort and  privation,  but  in  our  case  they  possess  no  such  significance.  We 
were  thoroughly  comfortable  in  all  our  surroundings.  Our  log  houses,  although 
they  had  no  floors,  and  only  decidedly  primitive  roofs,  were  still  dry  and  warm. 
These  roofs  consisted  of  logs,  with  brush  filling  in  the  interstices,  and  covered 
with  a  coating  of  clay  mortar,  and  above  all  afoot  or  more  of  earth  well  packed. 
This  is  the  common  roof  of  the  plains.  A  slope  of  about  one  foot  vertical  to 
five  horizontal  serves  to  shed  the  rain  perfectly,  and  the  amount  that  falls  is  not 
sufficient  to  wash  off  the  dirt  within  one  winter,  as  we  fully  proved.  The 
winds  are  in  fact  much  more  destructive. 

With  such  a  device  repairs  are  very  simple,  consisting  of  only  a  few  moments' 
labor  with  a  shovel.  The  fact  of  the  general  use  of  this  style  of  roof  among 
the  settlers  on  the  plains,  decidedly  sustains  the  theory  of  the  great  want  of 
rain  in  these  regions. 

Two  or  three  times  during  the  winter  we  had  "  snaps"  of  very  cold  weather, 
the  thermometer  in  one  instance  falling  to  minus  25°.  The  cold  of  December 
4th,  5th,  and  6th  was  intense,  the  thermometer  ranging  from  15  to  25  degrees 
below  zero.  On  the  6th  the  wind  was  terrific,  and  the  air  was  filled  with  minute 
particles  of  snow  and  ice,  which  penetrated  every  crack  and  crevice  in  our 
buildings. 

In  my  own  quarters  I  had  a  bank  of  snow  two  feet  deep  that  sifted  through 
a  crevice  of  whose  existence  I  was  previously  unaware.  A  snow  bank  also 
formed  on  the  exterior  of  our  quarters  as  high  as  the  roof,  completely  blocking 
up  the  doors.  It  was  strange  that  we  did  not  lose  all  our  animals,  but  only  one 
was  killed,  though  they  had  but  little  or  no  shelter  from  the  fury  of  the  storm. 

Excepting  these  cold  "  spells,"  the  weather  during  the  winter  was  delightful. 
The  meteorological  records,  which  were  carefully  kept  and  given  elsewhere  in 
detail,  show  the  mean  temperature  for  the  different  months,  and  the  amount  of 
rain  or  melted  snow  that  fell,  to  have  been  as  follows  : 

November  25th  to  30th 30°  25'  370  inches  rain. 

December 20°  660  inches  rain. 

January 29°  4'  512  inches  rain. 

February 34°  2'  515  inches  rain. 

March 42°   4'    .  310  inches  rain. 

April  1st  to   15th 4S°  8'  140  inches  rain. 

2,  567    total  rain. 

Our  general  occupation  was  picking  up  the  loose  ends  of  the  summer's  work, 
reducing  and  copying  notes,  making  charts,  computing,  &c,  employment  that 
was  both  agreeable  and  profitable.  With  a  view  to  determining  the  longitude 
of  our  camp  I  had  proposed  observing  noon  culmination  during  the  winter, 
and  for  this  purpose  had  ordered  a  transit  instrument  to  be  forwarded  to  me 
at  Fort  Laramie.  On  the  occasion  of  my  visit  to  that  post,  however,  it  had 
not  arrived,  and  I  then  ordered  it  forwarded  by  the  Overland  Mail  Company's 
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wagons,  paying  express  charges  upon  it  at  the  rate  of  a  fraction  over  letter 
postage,  and  receiving  it  with  promptness  and  safety  on  December  9th. 

It  was  mounted  on  the  12th,  the  moon  being  considerably  past  the  full.  The 
meridian  passage  was  observed  that  night,  and  on  the  13th  and  15th,  which 
ended  observations  for  that  lunation.  The  instrument  remained  mounted  until 
the  6th  of  May,  when  it  was  taken  down  preparatory  to  the  summer's  journey. 

During  this  period,  of  the  69  meridian  passages  of  the  moon,  which  occurred 
when  the  sun  was  belew  the  horizon,  56  were  observed,  anTl  only  13  lost  by 
cloudy  weather — that  is,  four  nights  out  of  every  five  were  clear  enough  for 
observations. 

From  the  29th  of  February  to  the  14th  of  March,  inclusive,  the  passage  of 
the  moon  over  the  meridian  was  observed  each  night,  excepting  March  6th. 
From  March  26th  to  April  9th,  inclusive,  six  nights  were  cloudy.  This  was 
the  least  favorable  of  any  lunation.  These  facts,  taken  from  the  records,  are 
enough  to  show  that,  unless  the  winter  of  1859-'60  was  a  very  unusal  one, 
which  I  have  no  reason  to  think  was  the  case,  the  snow  that  falls  in  the  moun- 
tains is  not  sufficient  to  prevent  the  running  of  railroad  trains  at  all  seasons. 

If  our  animals  had  not  been  broken  down  by  the  arduous  labors  of  the  sum- 
mer, there  would  have  been  little  difficulty  in  our  continuing  our  explorations 
by  parties  sent  out  from  our  fixed  camp  during  a  large  portion  of  the  winter. 
The  necessity  of  so  doing  was  not  great,  however,  as  we  were  in  a  country 
comparatively  well  known,  while  it  was  of  supreme  importance  that  we  should 
recruit  our  horses  and  mules  as  fully  as  possible.  Therefore,  the  only  explora- 
tions made  after  reaching  winter  quarters  were  by  a  party  sent  to  the  head- 
waters of  the  Shayenne,  another  detailed  to  find  the  nearest  possible  approach 
to  a  direct  route  from  Deer  creek  to  Powder  river,  and  a  third  sent  out  for  geo- 
logical researches  to  the  southward,  along  the  western  slope  of  the  Rocky 
mountains  to  Long's  peak.  The  first  of  these  expeditions  was  in  charge  of  J. 
Hudson  Snowden,  and  started  three  days  after  we  reached  Deer  creek,  being 
absent  about  ten  days. 

The  second  expedition  was  made  in  April,  under  the  charge  of  Mr.  James 
D.  Hutton,  the  object  being,  as  stated  above,  to  find  a  more  direct  road  to  Pow- 
der river  than  that  we  followed,  thus  obtaining,  in  connection  with  the  route 
already  explored  along  the  base  of  the  Big  Horn  mountains,  the  map  of  the 
entire  route  to  the  Big  Horn  river.  The  report  of  Mr.  Hutton  will  be  found 
herewith. 

The  other  expedition  was  made  under  the  direction  of  Dr.  F.  V.  Hayden, 
the  geologist  of  the  expedition,  and  as  the  country  visited  was  comparatively 
well  known,  no  topographer  accompanied  it.  The  results  of  the  geological 
investigations  will  be  found  embodied  in  Dr.  Hayden's  geological  report,  sub- 
mitted herewith. 

Throughout  the  whole  of  the  season's  march  the  subsistence  of  our  animals 
had  been  obtained  by  grazing  after  we  had  reached  camp  in  the  afternoon,  and 
for  an  hour  or  two  between  the  dawn  of  day  and  our  time  of  starting.  Often 
the  grass  was  very  scanty  and  of  poor  quality,  requiring  them  to  feed  over  a 
large  extent  of  ground,  thus  giving  them  no  opportunity  for  rest.  The  water, 
also,  was  in  many  cases  so  impregnated  with  salt  as  to  act  as  a  purgative,  thus 
lessening  their  strength. 

The  consequence  was  that  when  we  reached  our  winter  quarters  there  were 
but  few  animals  in  the  train  that  were  in  a  condition  to  have  continued  the  march 
without  a  generous  grain  diet.  Poorer  or  more  broken-down  creatures  it  would 
be  difficult  to  find.  They  were  at  once  driven  up  the  valley  of  Deer  creek  and 
herded  during  the  day,  and  brought  to  camp  and  kept  in  a  corral  through  the 
night.  The  distance  grazed  over  covered  perhaps  50  square  miles,  and  in  the 
spring  all  were  in  as  fine  condition  for  commencing  another  season's  work  as 
could  be  desired.     A  greater  change  in  their  appearance  could  not  have  been 
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produced,  even  if  they  had  been  grain-fed  and  stable-housed  all  winter.  Only- 
one  was  lost,  the  furious  storm  of  December  coming  before  it  had  gained  suffi- 
cient strength  to  encounter  it. 

This  fact  that  seventy  exhausted  animals  turned  out  to  winter  on  the  plains 
the  first  of  November,  came  out  in  the  spring  in  the  best  condition  and  with  the 
loss  of  but  one  of  the  number,  is  the  most  forcible  commentary  I  can  make  upon 
the  quality  of  the  grass  and  the  character  of  the  winter.  The  extent  of  territory 
ranged  over  by  the  herd  also  shows  that  the  quantity  of  grass  is  very  small  per 
acre ;  and  in  this  connection  I  wish  to  mention  an  incident  that  further  illus- 
trates this  fact.  On  the  4th  of  March  almost  half  the  herd  disappeared  very 
mysteriously,  and  were  not  found  for  over  a  week,  when  a  general  and  thorough 
search  in  all  directions  resulted  in  their  discovery  some  fifteen  or  twenty  miles 
from  camp  at  a  point  whither  they  had  strayed  for  better  pasturage. 

Among  the  most  noticeable  incidents  of  our  sojourn  in  winter  quarters  was  a 
visit  from  One  Horn,  a  chief  of  the  Minneconjoux  tribe  of  the  Sioux  or  Dakota 
Indians.  He  said  that  a  large  band  of  the  Sioux  were  wintering  about  two 
hundred  miles  north  of  us,  and  that  he  had  been  sent  to  notify  me  that  I  must 
not  pass  through  their  country.  I  informed  him  that  I  had  been  sent  by  the 
President  and  must  obey  my  orders,  aud  reminded  him  that  I  had  brought  them 
a  large  present  promised  them  by  General  Harney  when  he  made  a  treaty  with 
them,  and  that  one  of  the  conditions  of  that  treaty  was  that  persons  sent  by  the 
President  should  not  be  molested.  He  answered,  "We  cannot  restrain  our 
young  men;  they  will  kill  you."  "Then,"  I  replied,  "your  tribe  will  be  held 
responsible."  "Where  are  you  going  the  coming  summer?"  he  asked.  I 
responded  by  sketching  a  rough  map  of  the  country,  laying  down  the  different 
rivers,  all  of  which  he  seemed  fully  to  comprehend,  and  told  him  I  proposed  to 
pass  westward  by  the  heads  of  the  Yellowstone  and  Missouri.  He  at  once 
exclaimed,  "You  are  not  going  into  the  Sioux  country !"  "  I  know  that,"  I 
replied,  "until,  on  my  return,  1  reach  the  mouth  of  the  Yellowstone,  where  I 
intend  crossing  the  Missouri  and  going  directly  south." 

The  following  dialogue  ensued  : 

Chief.  "Keep  on  the  east  side  of  the  river."  Answer.  "I  cannot;  you 
know  that  that  route  is  the  longest.  It  will  be  nearly  winter;  my  horses  will 
be  broken  down.  I  will  be  in  danger  of  being  unable  to  get  out  of  the  country. 
I  must  take  the  shortest  route." 

Chief.  "Are  anymore  parties  coming?"  Answer.  "Not  that  I  know  of, 
unless  my  party  does  not  get  home  at  the  right  time.  You  know  there  are 
soldiers  at  Fort  Randall ;  they  know  when  to  look  for  us.  If  we  do  not  get 
there  at  the  right  time  they  will  go  for  us,  and  if  you  want  soldiers  in  your 
country  that  is  the  way  to  get  them.  Kill  my  party  and  then  you  will  have 
enough." 

This  last  seemed  to  stagger  him,  and  after  a  few  moments  he  replied,  "  It  may 
be  that  they  will  not  hurt  you ;  we  will  try  to  restrain  our  young  men.  If  any 
of  them  come  into  your  camp  don't  let  them  shake  hands  with  you]"  He 
meant  by  this,  do  not  permit  too  many  around  you  at  once,  so  that  they  may 
be  able  to  surprise  and  overpower  you.  I  was  satisfied  that  this  was  good 
advice,  and  probably  it  was  intended  as  such.  I  told  him  I  would  look  out  for 
this,  but  that  he  must  remember  that  we  were  all  armed  and  should  defend  our- 
selves to  the  last,  and  if  we  were  attacked  some  of  them  would  be  killed  before 
they  could  exterminate  us.  After  giving  him  some  food  and  a  present  of  a  few 
Indian  goods,  he  left  apparently  well  satisfied  that  the  best  course  for  them  to 
pursue  was  to  allow  us  to  proceed  quietly  on  our  journey. 

When  we  arrived  at  Deer  creek  we  found  at  the  Indian  agency  the  Rev.  Mr. 
Bryninger  and  three  companions,  on  their  way  to  establish  a  mission  among  the 
Crows.  They  were  German  Lutherans,  and  had  been  sent  out  by  the  German 
Evangical  Synod  of  Iowa.     God-fearing  and  devoted  men,  but  ignorant  of  the 
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world  as  well  as  of  our  language,  and  in  consequence  pborly  fitted  for  the  labors 
they  had  undertaken.  They  had  started  so  late  in  the  season  that  winter  had 
overtaken  them  at  this  point.  Their  means  were  exhausted  and  they  were  await- 
ing funds  from  their  friends  in  Iowa  to  enable  them  to  prosecute  their  labors. 

I  have  the  satisfaction  of  believing  that  I  was  instrumental  in  enabling  them 
to  pass  a  more  comfortable  winter  than  would  otherwise  have  been  their  lot,  and 
also  of  enabling  them  to  continue  the  prosecution  of  their  undertaking  in  the 
spring,  though  they  were  never  permitted  to  reach  their  destination. 

Mr.  Bryninger  and  his  companions  left  Deer  creek  a  few  days  before  we  left 
our  winter  quarters,  proposing  to  establish  their  headquarters  near  the  lower 
canon  of  the  Big  Horn  river,  a  point  I  had  recommended  to  them  and  which  I 
have  mentioned  as  possessing  more  natural  advantages  than  any  I  met  with.  I 
did  not  hear  from  them  until  the  close  of  the  season's  operations,  when  I  learned 
that  after  getting  as  far  as  Powder  river,  Mr.  Bryninger  got  separated  from  his 
companions  and  was  killed  by  the  Sioux.  His  companions  being  thus  left 
without  a  head  became  discouraged  and  returned  to  Iowa,  and  the  attempt  to 
establish  a  mission  was  abandoned.  After  my  return  to  civilization  the  authori- 
ties of  the  synod  under  which  they  were  acting  refunded  to  me  in  full  the  small 
advance  that  I  had  made  to  the  party. 

Early  in  March  preparations  were  commenced  for  our  summer  campaign.  I 
had  made  requisition  for  a  mounted  escort,  and  knew  that  it  would  be  necessary 
to  take  all  our  supplies  in  packs,  as  it  would  be  impossible  for  our  wagons  to 
accompany  us.  This  involved  the  purchase  of  a  large  number  of  additional 
animals  and  the  procuring,  either  by  purchase  or  manufacture,  of  pack  saddles. 
A  few  of  these  were  obtained  from  the  quartermaster  at  Fort  Laramie,  but  the 
balance  we  were  compelled  to  make.  Without  suitable  tools  or  material  this 
was  considerable  of  an  undertaking,  but  we  at  last  succeeded  in  producing  an 
article  that  answered  a  very  good  purpose.  Indian  horses  and  mules  were  pur- 
chased of  the  traders,  supplies  were  procured  from  the  commissary  at  Fort  Lara- 
mie, and  by  the  first  of  May  we  were  ready  to  resume  operations. 

The  fitting  out  of  the  pack  train  with  inexperienced  packers,  extemporized 
pack  saddles,  and  unbroken  Indian  horses  and  mules,  was,  however,  a  tedious, 
and  at  times  an  amusing,  operation.  The  animals  were  first  loaded  with  packs 
of  sand  to  get  them  used  to  their  burthens,  and  for  a  time  confined  to  the  limits 
of  the  corral.  As  a  general  rule  they  only  submitted  to  the  incumbrance  after 
they  had  been  wholly  exhausted  by  the  most  frantic  efforts  to  free  themselves, 
and  I  made  up  my  mind  that  the  Indians  had  sold  us  only  such  animals  as  they 
could  not  use,  or  were  too  lazy  to  themselves  break  for  service. 

Deer  creek  had  been  selected  for  our  winter  residence  upon  the  recommenda- 
tion of  Major  Swiss,  the  Indian  agent  for  the  Upper  Platte,  who  is  familiar  with 
the  whole  country,  and  who  had  made  this  point  the  headquarters  of  the  Indian 
agency.  The  fact  that  the  Mormons  had  at  one  time  commenced  a  settlement 
in  the  valley  and  commenced  to  build  the  houses  which  we  had  finished  and  used, 
also  proved  it  to  be  one  of  the  best  locations  in  this  section  of  the  country,  but 
notwithstanding  these  facts  I  was  most  agreeably  disappointed  in  the  excellence 
of  our  mail  facilities.  We  were  but  three  and  a  half  miles  sout-h  of  the  Platte 
road,  along  which  the  overland  mail  was  carried,  and  shortly  after  we  were 
settled  the  department  complied  with  a  request  previously  made  by  Major 
Swiss,  and  established  a  postoffice  at  the  mouth  of  the  creek,  appointing  an 
Indian  trader  postmaster.  We  were  at  once  brought  within  about  fifteen  days 
of  our  friends,  the  mail  coming  once  a  week  with  such  regularity  that  we  could 
time  it  within  a  few  hours.  The  walk  to  the  postoffice  soon  became  an  estab- 
lished event  to  break  the  monotony  of  our  life,  and  after  our  friends  at  home 
learned  that  we  were  within  accessible  distance  of  their  letters,  our  weekly  mail 
was  as  large  as  would  be  received  at  a  respectable  country  village. 

The  pony  express  was  also  established  while  we  were  in  winter  quarters,  and 
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by  it  we  several  times  received  interesting  items  of  news  but  three  days  old. 
To  this  enterprise  I  cannot  forbear  paying  a  slight  tribute  in  passing.  The 
sight  of  a  solitary  horseman  galloping  along  the  road  was  of  itself  nothing 
remarkable,  but  when  we  remember  that  he  was  one  of  a  series  stretching  across 
the  continent,  and  forming  a  continuous  chain  for  2,000  miles  through  an  almost 
absolute  wilderness,  the  undertaking  was  justly  ranked  among  the  events  of  the 
age,  and  the  most  striking  triumphs  of  American  energy. 

Notwithstanding  our  mail  facilities,  our  astronomical  duties,  our  map-making, 
and  other  official  duties,  there  were  many  weary  hours  in  winter  quarters,  when 
we  longed  for  the  social  enjoyments  of  home  and  civilized  life.  At  times  these 
were  relieved  by  recounting  incidents  of  adventure  in  life  on  the  plains  which 
had  come  to  our  ears,  most  of  which  were  heard  from  the  former  trappers  in  this 
region,  some  of  whom  are  yet  to  be  found.  From  all  that  I  hear  I  conclude 
that  in  the  palmy  days  of  the  fur  trade,  before  the  silk  hat  was  invented,  aud 
when  the  beaver  was  the  great  object  of  attraction,  the  bands  of  trappers  in  the 
west  were  little  more  than  bands  of  white  Indians,  having  their  Indian  wives, 
and  all  the  paraphernalia  of  Indian  life,  moving  from  place  to  place,  as  the  beaver 
became  scarce,  and  subsisting  like  the  Indians  upon  the  products  of  the  country. 

Bridger  says  that  one  time  he  did  not  taste  bread  for  17  years. 

Is  it  surprising  that  men  leading  such  a  life,  not  hearing  from  civilization 
oftener  than  once  a  year,  and  then  only  through  the  fur  companies  who  send 
to  them  to  get  their  furs,  and  supply  them  with  ammunition  and  Indian  trinkets, 
but  who  yet  retained  a  recollection  of  the  outer  world  they  had  left,  should 
beguile  the  monotony  of  camp  life  by  "  spinning  yarns"  in  which  each  tried  to 
excel  all  others,  and  which  were  repeated  so  often  aud  insisted  upon  so  strenu- 
ously that  the  narrators  came  to  believe  them  most  religiously. 

Some  of  these  Munchausen  tales  struck  me  as  altogether  too  good  to  be  lost, 
One  was  to  this  effect  :  In  many  parts  of  the  country  petrefactions  and  fossils 
are  very  numerous ;  and,  as  a  consequence,  it  was  claimed  that  in  some  locality 
(I  was  not  able  to  fix  it  definitely)  a  large  tract  of  sage  is  perfectly  petrified, 
with  all  the  leayes  and  branches  in  perfect  condition,  the  general  appearance  of 
the  plain  being  unlike  that  of  the  rest  of  the  country,  but  all  is  stone,  while  the 
rabbits,  sage  hens,  and  other  animals  usually  found  in  such  localities  are  still 
there,  perfectly  petrified,  and  as  natural  as  when  they  were  living;  and  more 
wonderful  still,  these  petrified  bushes  bear  the  most  wonderful  fruit — diamonds, 
rubies,  sapphires,  emeralds,  &c,  &c,  as  large  as  black  walnuts,  are  found  in 
abundance.  "I  tell  you,  sir,"  said  one  narrator,  "  it  is  true,  for  I  gathered  a 
quart  myself,  and  sent  them  down  the  country." 

Another  story  runs  in  this  wise  :  A  party  of  whites  were  once  pursued  by 
Indians  so  closely  that  they  were  forced  to  hide  during  the  day,  and  could  only 
travel  at  night.  In  this  they  were  greatly  aided  by  the  brilliancy  of  a  large 
diamond  in  the  face  of  a  neighboring  mountain,  by  the  light  of  which  they 
travelled  for  three  consecutive  nights . 

I  will  end  these  specimen  tales  by  one  from  Bridger,  which  partakes  so 
decidedly  of  a  scientific  nature  that  it  should  not  be  omitted.  He  contends  that 
near  the  headwaters  of  the  Columbian  river,  in  the  fastnesses  of  the  mountains, 
there  is  a  spring  gushing  forth  from  the  rocks  near  the  top  of  the  mountain. 
The  water  when  it  issues  forth  is  cold  as  ice,  but  it  runs  down  over  the  smooth 
rock  so  far  and  so  fist  that  it  is  hot  at  the  bottom. 

I  cannot  pass  over  our  winter  in  the  mountains  without  mentioning  the  pre- 
valent and  entire  disregard  of  the  laws  and  regulations  in  regard  to  the  traffic 
in  ardent  spirits  in  the  Indian  country.  The  evening  after  my  party  reached 
Platte  Road,  at  the  Red  Buttes,  liquor  was  obtained,  and  many  of  its  members 
rendered  almost  uncontrollable.  After  we  were  established  in  winter  quarters 
this  continued  to  be  a  source  of  constant  trouble,  notwithstanding  we  were  imme- 
diately under  the  eye  of  the  Indian  agent,  and  it  was  only  by  reminding  the 
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traders  that  I  knew  the  law  and  should  enforce  it  that  I  was  able  to  preserve 
anything  like  discipline  in  my  command.  The  sale  of  liquor  in  this  country  is 
an  evil  that  demands  the  most  effective  and  persistent  remedies. 


CHAPTER  IV. 

My  escort,  a  detachment  of  30  men,  2d  United  States  dragoons,  under  First 
Lieutenant  John  Mullins,  reported  to  me  at  noon  of  May  8.  The  next  day  was 
spent  iu  making  the  final  arrangements  for  starting,  and  on 

Thursday,  May  10,  after  nearly  seven  months  in  winter  quarters,  we  again 
turned  our  faces  to  the  westward,  and  resumed  our  march.  After  the  usual 
annoying  and  unexpected  delays  at  the  last,  we  completed  the  packing  by  about 
10 h  a.  m.,  and  left  the  valley  of  Deer  creek  by  the  same  route  by  which  it  was 
entered  last  fall. 

The  natural  difficulties  resulting  from  unbroken  animals,  and  badly-adjusted 
packs  had  to  be  overcome,  but  still  our  progress  was  better  than  we  had  reason 
to  expect,  and  we  reached  the  Platte,  beyond  the  Little  Muddy,  by  2j  o'clock 
p.  m.,  having  travelled  llf  miles.  The  parties  living  at  the  Little  Muddy 
claimed  to  own  the  insignificant  bridge  across  it,  and  charged  me  $10  toll  for 
the  transit  of  the  party,  a  sum  which  I  paid  with  the  reflection  that  this  was 
indubitable  proof  of  the  gratifying  fact  that  we  were  still  within  the  limits  of 
civilization. 

A  few  drops  of  rain  fell  during  the  afternoon,  and  a  high  wind  has  been  blow- 
ing all  day. 

Friday,  May  11. — Our  route  to-day  led  up  the  Platte  road  to  "the  bridge, 
which  we  crossed,  paying  $50  toll  for  the  whole  train.  The  march  was  per- 
formed much  more  smoothly  than  yesterday,  there  being  far  less  trouble  with 
animals  and  packs,  but  it  will  still  require  several  days  to  bring  everything  to 
perfect  working  order. 

After  leaving  the  bridge  we  passed  over  the  Sand  Hills — a  continuation  of 
the  same  range  that  is  crossed  on  the  route  from  Deer  creek  to  Powder  river — 
and,  descending  these,  we  made  our  camp  on  the  Platte,  having  advanced  a 
little  over  16  miles,  and  accomplishing  this  distance  in  five  and  a  half  hours.  The 
grass  is  as  yet  very  scarce,  and  we  have  begun  our  summer's  march  quite  as 
early  as  was  practicable. 

The  mail  overtook  us  while  en  route,  and  the  postmaster  at  Deer  Creek  had 
kindly  forwarded  our  letters  by  the  carrier,  thus  giving  us  the  last  news  we 
shall  have  from  home  until  we  reach  Fort  Randall. 

Saturday,  May  12. — We  continued  up  the  Platte  road  to  the  Red  Buttes, 
where  we  encamped  after  a  march  of  13  miles.  This  road  has  been  so  often 
described  that  repetition  is  unnecessary,  but  I  may  say  that  it  would  be  consid- 
erably improved  if  it  should  continue  further  up  the  south  side,  and  cross  some 
five  miles  above  the  Mormon  crossing,  as  some  of  the  hills  now  passed  over  are 
abrupt  and  difficult,  and  they  could  thus  be  avoided. 

The  wind  was  very  high  from  the  southwest  all  day,  making  travelling  disa- 
greeable, and  towards  night  the  weather  became  very  chilly,  threatening  a  storm. 

After  getting  into  camp  the  escort  horses,  from  some  unknown  cause,  became 
"stampeded,"  and  tore  off  over  the  hills  at  full  speed.  Men  started  at  once  in 
pursuit,  and  returned  about  11  o'clock  p.m.,  bringing  nineteen  with  them,  twelve 
being  yet  missing. 

Sunday,  May  13. — Awaking  this  morning  I  found  the  ground  white,  and 
a  snow  storm  still  in  progress.  The  fall  continued  till  about  11  o'clock,  and 
though  it  thawed  constantly,  yet  at  that  hour  the  ground  was  covered  to  the 
depth  of  four  or  five  inches.  The  sun  came  out  in  the  afternoon,  however,  and 
at  dark  there  was  but  little  snow  left  in  the  valley. 
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According  to  custom,  we  passed  the  day  in  camp.  This  course,  however,  was 
not  only  dictated  by  inclination,  but  also  by  necessity,  as  the  remainder  of  the 
stampeded  horses  were  not  captured  till  noon.  They  had  gone  about  fifteen 
miles  before  they  were  overtaken,  aud  returned  decidedly  the  worse  for  the 
trip.  It  was  a  great  misfortune  to  have  them  so  completely  exhausted  at  this 
early  stage  of  the  journey,  and  the  horse  belonging  to  the  officer  commanding 
the  escort,  Lieutenant  John  Mullins,  was  hardly  able  to  get  back  to  camp. 
Lieutenant  Mullins  at  once  bought  two  Indian  ponies  to  meet  the  emergency. 

Our  camp  is  about  half  a  mile  up  a  small  stream  that  flows  into  the  Platte 
below  Red  Buttes.     The  water  is  brackish,  and  wood  and  grass  are  very  scarce. 

Monday,  May  14. — A  cold,  disagreeable  morning  prevented  an  early  start, 
and  when  we  were  ready  to  pack  up  three  horses  were  missing.  Whether  they 
had  been  stolen  or  had  strayed  off  after  better  pasturage  we  were  unable  to 
determine,  but  they  could  not  be  found.  Upon  leaving  camp,  my  division  and 
that  of  Lieutenant  Maynadier  separated.  The  latter  will  follow  the  Platte  road 
to  above  Independence  Rock ;  thence  pass  northward  to  the  Popo-Agie  and  down 
that  stream  to  its  junction  with  Wind  Row,  while  I  shall  diverge  to  the  north 
of  the  road  and  join  him  on  Wind  river. 

My  division  left  camp  in  advance  about  half  an  hour,  and  we  abandoned  the 
Platte  road  at  the  point  at  which  it  forks  to  pass  on  either  side  of  the  Red 
Buttes.  By  turning  to  the  west  of  a  large  butte  that  stands  on  the  north  side 
of  the  road,  we  passed  once  more  out  into  the  plains.  Our  route  led  over  level 
ground  in  the  main,  but  we  met  occasionally  our  old  tormentors,  the  gullies, 
though  in  these  cases  so  small  as  not  to  cause  any  serious  delay.  We  passed 
over  barren  plains  with  here  and  there  small  quantities  of  grass,  but  no  water, 
until  we  reached  the  stream  down  which  we  traveled  in  October  last,  and  upon 
this  we  encamped  after  a  march  of  ]3j  miles.  Our  hunter  was  out  all  day,  but 
returned  without  finding  any  game. 

Tuesday,  May  15. — We  left  camp  this  morning  at  8  o'clock.  The  day  has 
been  cloudy,  but  with  very  little  wind,  and  has  therefore  been  far  more  pleasant 
for  travelling  than  yesterday. 

We  followed  up  our  trail  of  last  fall  for  about  fourteen  miles,  or  to  near  our 
camp  of  Sunday,  October  9.  The  stream  we  are  on  is  not  as  full  now  as  then, 
and  in  many  places  its  bed  is  perfectly  dry.  We  pushed  on  in  a  nearly  direct 
line,  diverging  to  the  southward  of  our  last  year's  route,  and,  crossing  a  rolling 
divide,  encamped  upon  another  branch  of  the  same  creek.  No  fuel  whatever 
could  be  found  excepting  sage,  which  answers  very  well  for  cooking.  Grass 
still  continues  scarce. 

During  the  march  some  Indians  were  noticed  a  mile  or  two  to  the  left  of  our 
route,  and  after  getting  into  camp  three  of  them  visited  us,  and  proved  to  be 
Arapahoes,  who  report  buffalo  not  far  in  advance.  Numerous  tracks  and 
"signs"  show  that  they  have  been  here  recently. 

The  Indians  stated  that  they  had  plenty  of  meat,  and  were  now  going  to  a 
good  place  to  eat  it — a  fair  specimen  of  the  providence  of  the  whole  race.  If 
the  wants  of  the  day  are  supplied  they  have  no  further  care. 

We  also  learned  from  them  that  a  small  -'war  party"  of  Shoshones  had  left 
camp  on  Wind  river  and  started  for  the  Platte  to  steal  horses  from  the  whites. 
Stealing  horses  means  making  war  in  the  Indian  phraseology,  the  killing  of  men 
being  considered  as  only  an  incidental  occurrence. 

The  country  traversed  to-day  is  the  same  barren  desert  that  we  have  been  in 
since  leaving  the  Platte — very  little  grass,  no  wood,  and  scarcely  any  water.  I 
cannot  conceive  how  it  will  ever  be  made  inhabitable  for  the  white  man,  and 
the  whole  country  from  the  Big  Horn  mountains  to  the  Platte  is  of  this  same 
character.  We  observed  successfully  at  night.  Our  hunter  brought  in  some 
game  this  evening  in  the  shape  of  the  carcass  of  an  antelope. 

Wednesday,  May  16.— We  left  camp  at  7j  o'clock  a.  in.,  the  day  being  clear 
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but  chilly.  Last  night  was  the  coldest  experienced  since  leaving  winter  quar- 
ters, and  at  6  a.  m.  the  thermometer  stood  at  26°  Fahrenheit.  The  weather 
moderated  rapidly,  however. 

Our  course  was  nearly  magnetic  west,  passing  over  a  succession  of  spurs  from 
the  Rattlesnake  hills,  which  rendered  the  road  very  difficult.  In  the  first  six 
miles  we  crossed  three  deep  gullies,  which  necessitated  considerable  work,  while 
a  fourth  forced  us  to  make  a  wide  detour  to  the  right  before  we  could  reach  its 
opposite  bank.  Then  resuming  our  westerly  course  over  a  gently  rolling  coun- 
try, we  encamped  upon  another  branch  of  the  stream  that  empties  into  the  Platte 
at  Red  Buttes,  having  travelled  13.6  miles,  requiring  seven  and  a  half  hours  of 
hard  labor. 

The  country  is  becoming  rather  uneven,  but  not  more  inviting.  Most  of  the 
hills  crossed  to-day  are  washed  as  bare  as  clay  banks.  We  are  now  near  the 
western  edge  of  the  valley  of  Poison  Spring  creek,  and  we  know  that  the  drain- 
age of  this  stream  covers  an  area  of  about  800  square  miles,  and  yet  it  is  dry  at 
its  mouth  in  the  middle  of  May. 

Dr.  Hayden,  who  was  south  of  our  route  near  the  Rattlesnake  hills  to-day, 
reports  seeing  a  herd  of  Buffalo  and  some  Indians  watching  them  and  waiting 
for  the  arrival  of  their  village.  * 

The  wind  is  from  the  northeast  this  evening,  and  the  weather  is  chilly,  but 
the  sky  has  kept  clear  and  I  have  observed  for  time  and  latitude. 

Thursday,  May  17. — About  three  miles  from  camp  this  morning  we  passed 
the  divide  between  the  Platte  and  Wind  rivers,  which  is  an  undulating  prairie, 
rendering  it  difficult  to  exactly  locate  the  summit.  Our  course  thence  bore 
rather  more  to  the  northward  to  avoid  a  washed  land  district,  which  would  have 
retarded  our  progress.  The  country  passed  over  was  a  gently  rolling  plateau, 
with  no  obstructions  save  the  sage,  which  embarrassed  the  heavy  wagons  of  the 
escort. 

After  travelling  20J  miles  we  encamped  upon  the  banks  of  a  clear  running 
brook,  into  which  men  and  animals  rushed  in  haste  to  quench  their  thirst.  The 
water  proved  so  bitter  and  salt,  however,  that  they  turned  away  in  disgust ;  but 
as  there  was  no  other  resource  we  pitched  our  tents  near  a  small  patch  of  grass 
that  had  escaped  the  fires  that  have  recently  swept  through  this  region.  The 
surface  of  the  ground  in  many  places  near  our  camp  is  covered  with  a  white 
saline  deposit,  causing  the  standing  water  to  be  entirely  unfit  for  use,  and  ren- 
dering even  that  in  the  stream  exceedingly  disagreeable. 

Some  of  the  hills  crossed  to-day  were  covered  with  a  tolerable  fair  growth  of 
bunch  grass,  but  the  greater  part  were  barren  in  the  extreme.  Our  last  night's 
camp  was  near  pools  of  water  occasioned  by  the  rain  or  melting  snow,  and  which 
could  not  be  depended  on  for  a  permanent  supply,  and  in  our  day's  march  of  over 
twenty  miles  not  a  drop  was  found,  nor  was  a  stick  of  wood  visible  large  enough 
to  make  a  picket  pin.  Our  fuel  has  been  grease  wood  (a  species  of  sage)  and 
buffalo  chips. 

Friday,  May  IS. — Our  route  this  morning  led  down  the  valley  of  Bad  Water 
creek  for  some  five  miles.  This  road  was  an  easy,  gentle  slope,  though  the  soil 
was  sticky,  and  in  places  wet.  After  leaving  the  immediate  valley  we  passed 
four  miles  further  over  a  gently  rolling  prairie,  hoping  to  reach  camp  at  an  early 
hour,  but  hills  of  loose  sand  were  encountered,  which  extended  to  the  bank  of 
the  creek  on  the  south,  while  on  the  north  deep  gullies  crossed  the  valley  at  short 
intervals.  Choosing  the  least  of  two  evils,  we  plodded  wearily  through  the 
sand,  the  labor  tasking  severely  all  the  animals,  the  wagon  teams  making  pro- 
gress with  the  greatest  difficulty.  Fortunately,  the  creek  was  close  at  hand,  and 
we  could  thus  encamp  at  any  moment,  and*  this  we  did  at  2  o'clock,  after  a 
march  of  13 J  miles. 

In  the  sand  hills  numerous  bands  of  antelope  were  feeding,  and  our  hunter 
killed  five,  while  other  members  of  the  party  brought  down  three,  thus  providing 
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us  with  a  bountiful  supply  of  fresh  meat.  The  water  in  the  creek  is  less  salt  at 
our  present  camp  than  at  last  night's,  though  it  is  still  far  from  palatable.  The 
old  bunch  grass  on  the  sand  hills  is  tolerably  good,  and  our  animals  prefer  it  to 
the  new  that  is  springing  up  in  the  valleys.  A  better  supply  of  grass  will  soon 
be  indispensable,  for  our  animals  are  already  showing  the  effects  of  short  rations, 
though  we  have  been  out  but  a  week.  The  fine  American  horses  of  the  escort 
are  suffering  most,  and  it  is  evident  that  for  hard  service  they  are  far  surpassed 
by  the  tough  Indian  ponies. 

Saturday,  May  19. — Our  route  to-day  still  continued  down  the  valley  of  Bad 
Water  creek,  which  we  were  obliged  to  follow  closely,  as  the  hills  upon  each 
side  were  either  of  loose  sand  or  cut  up  in  deep  ravines.  The  water  in  the  creek 
diminished  in  quantity  as  we  approached  the  mouth,  and  some  eight  or  ten  miles 
from  camp  disappeared  entirely,  the  bed  consisting  of  hard  dry  sand,  which  we 
crossed  repeatedly.  The  travelling  was  poor  all  day,  the  road  leading  alter- 
nately through  almost  impassable  sand  and  then  high  sage,  but  no  hills  inter- 
vened and  our  progress  was  moderately  rapid. 

After  advancing  some  ten  miles  I  ascended  a  bluff  on  the  south  side  of  the 
creek  to  look  for  the  Big  Horn  river.  I  found  the  hill  cut  into  deep  ravines, 
and  it  was  with  the  greatest  difficulty  that  I  picked  my  way  to  the  summit. 
From  that  point  I  could  see  the  timber  along  the  river  banks  which  we  would 
be  obliged  to  reach  to  find  water. 

About  lifteen  miles  from  our  last  night's  camp  Bad  Water  creek  circled  off  to 
the  southward,  and  crossing  the  bend  by  a  gradual  slope,  the  valley  of  Wind 
river  came  in  full  view  only  five  or  six  miles  distant.  Turning  to  the  south- 
ward we  found  some  difficulty  in  again  passing  through  the  valley  of  Bad  Water 
creek,  as  it  was  here  a  mere  marsh  ;  but  once  over  we  went  on  rapidly  to  the 
river,  descending  to  the  stream  over  a  barren  clay  slope,  the  bluffs  .consisting  of 
washed  lands,  with  ragged  rock  projecting  at  or  near  the  summit.  Some  of  the 
slopes  were  covered  with  a  scanty  growth  of  grass. 

The  upper  range  of  the  Big  Horn  mountains  has  been  on  our  right  for  the 
past  two  days,  and  when  we  left  the  valley  of  Bad  Water  creek  the  upper  canon 
of  Big  Horn  river  was  plainly  in  sight,  some  twelve  or  fifteen  miles  distant. 

Wind  river,  or  more  properly  the  Big  Horn,  for  the  junction  of  Wind  river 
with  the  Popo-Agie  should  be  considered  as  forming  the  Big  Horn,  is  here  a  bold, 
rapid  stream,  somewhat  swollen,  doubtless,  by  the  melting  snow  at  this  time. 
It  is  cut  up  by  islands  into  numerous  channels,  but  just  below  our  camp,  where 
it  is  united  in  a  single  stream,  its  width  is  eighty  yards.  Its  depth  is  four  or 
five  feet,  and  it  has  a  current  of  three  and  a  half  or  four  miles  per  hour.  The 
water  is  now  muddy,  and  the  river  presents  all  the  characteristics  of  the  Missouri 
upon  a  small  scale.  Our  camp  is  in  a  fine  grove  of  youg  cotton  woods,  the  first 
trees  seen,  except  on  the  remote  hills,  since  leaving  the  Platte,  now  distant  one 
hundred  miles. 

The  altitude  of  our  present  camp  above  the  sea  level  is  ascertained  by  bar- 
ometric measurements  to  be  4,991  feet.  When  leaving  the  Big  Horn  below  the 
lower  canon  on  September  9  of  last  year  the  altitude  of  the  river  was  recorded 
as  3,471,  and  it  is  thus  shown  that  during  its  passage  through  the  mountains  the 
river  falls  1,520  feet.  The  distance  between  the  location  of  the  measurements 
thus  compared  is -a  little  less  than  200  miles. 

Sunday,  May  20. — We  spent  the  day  in  camp  as  usual.  Our  animals  show 
evident  symptoms  of  breaking  down,  and  rest  has  become  absolutely  indispensa- 
ble to  them.  The  weather  has  been  chilly  and  disagreeable,  making  a  fire 
necessary,  and  proving  that  much  snow  still  remains  in  the  mountains. 

Monday,  May  21. — We  started  up   the  river  this  morning  for  the  mouth  of 
the  Popo-Agie,  the  point  of  meeting  agreed  upon  with  Lieutenant  Maynadier. 
Our  route  lay  along  the  river  bottom,  the  soil  of  which  is  barren  sand  deposited 
by  the  river,  while  sage  is  about  the  only  vegetation. 
Ex.  Doc.  77 6 
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Five  or  six  miles  from  camp  we  passed  the  dry  bed  of  a  stream  which  seems 
to  head  in  the  ridge  crossed  three  days  since.  Several  low  swales  were  also 
crossed,  and  one  of  them,  consisting  of  many  acres,  was  covered  with  a  white, 
saline  deposit,  so  light  and  dry  that  the  passing  train  raised  a  cloud  of  most 
disagreeable  dust. 

A  succession  of  low  spurs  marred  the  latter- part  of  our  route,  being  but  a 
slight  improvement  upon  the  "  washed  lands."  Jnst  below  the  mouth  of  the 
Popo-Agie  we  encountered  one  that  necessitated  a  wide  detour,  and  from  it  we 
descended  to  the  banks  of  this  river  just  above  the  forks,  and  crossing,  pitched 
our  tents  in  a  fine  grove  of  cottonwoods  amid  tolerable  pasturage. 

The  Popo-Agie  at  this  point  is  about  60  yards  wide,  three  feet  deep,  and  has 
a  current  of  about  four  miles  per  hour.  Both  it  and  Wind  river,  which  here  is 
about  the  same  size,  are  doubtless  now  considerably  swollen. 

I  rode  up  the  Popo-Agie  some  five  miles  towards  evening,  hoping  to  meet 
Lieutenant  Maynadier,  at  whose  non-arrival  here  before  me  I  am  greatly  dis- 
appointed, but  I  could  see  no  indications  of  his  presence  in  the  vicinity. 

Tuesday,  May  22. — We  passed  the  day  in  camp,  awaiting  the  arrival  of 
Lieutenant  Maynadier,  and  spent  the  time  in  readjusting  packs  and  pack  sad- 
dles and  making  preparations  to  abandon  all  wheels  as  soon  as  it  may  become 
necessary. 

I  sent  a  small  topographical  party  up  the  stream  to  gain  information,  hoping 
also  that  they  might  meet  the  other  detachment,  but  they  returned  without 
tidings  from  them.  Our  hunter  was  entirely  unsuccessful  in  his  search  for  game 
to-day. 

Here  I  desire  to  state  a  fact  of  some  importance  with  reference  to  the  nomen- 
clature of  the  Big  Horn  and  its  branches.  The  river  which  last  summer  we 
descended  under  the  name  of  the  Big  Horn  is  formed  by  the  junction  of  the 
Popo-Agie  and  the  Wind  river  at  this  point,  and  should  properly  be  called  the 
Big  Horn  below  the  site  of  our  present  camp.  By  the  trappers,  however,  it  is 
always  spoken  of  as  the  Wind  river  until  it  enters  the  canon  some  30  miles 
below  here.  There  is  no  good  reason  for  this  arbitrary  distinction,  whereby 
the  same  stream  passes  into  the  mountains  under  one  name  and  emerges  with 
another,  and  it  is  necessary  that  these  facts  should  be  known  to  avoid  confusion. 

Wednesday,  May  23. — We  spent  the  day  in  camp,  still  waiting  for  Lieutenant 
Maynadier  and  party,  who  came  \  p  about  5  p.  m.,  having  travelled  about  25 
miles  further  than  ourselves,  a  fact  which  accounts  for  their  late  arrival. 

One  of  the  party  caught  to-day  in  Wind  river  a  mountain  trout  weighing 
about  two  and  a  half  pounds  and  of  the  variety  so  common  in  the  Rocky 
mountains,  the  spots  being  darker  than  those  on  trout  found  in  the  eastern  por- 
tion of  the  continent. 

I  spent  the  evening  with  Lieutenant  Maynadier,  making  arrangements  for  our 
future  explorations.  We  are  to  separate  again  at  this  camp.  My  own  division 
will  ascend  Wind  river,  and  from  its  head  cross  to  the  Three  Forks  of  the  Mis- 
souri. Lieutenant  Maynadier  is  to  descend  the  Big  Horn  to  the  point  at  which 
we  left  it  in  September,  and  thence  proceed  westward  along  the  base  of  the 
mountains,  crossing  the  Yellowstone  ar.i  reaching  the  Three  Forks  by  Clark's 
route — the  understanding  being  that  we  shall  meet  at  the  Three  Forks  on  the 
last  day  of  June. 

I  deem  it  important  that  we  should  effect  a  junction  by  this  date  at  the  fur- 
thest for  the  following  reasons  :  On  the  18th  of  July  will  occur  the  total  eclipse 
of  the  sun,  which  is  attracting  such  attention  in  all  scientific  circles.  My  orders 
from  the  department  require  that,  if  possible,  I  should  visit  the  line  of  the  total 
eclipse  in  British  America,  (permission  having  been  obtained  for  this  purpose 
from  the  authorities  of  those  provinces,)  and  take  such  observations  as  may  be 
possible.  I  propose,  therefore,  on  reaching  the  Three  Forks  and  meeting  Lieu- 
tenant Maynadier,  to  leave  the  expedition,  and  with  three  or  four  attendants  to 
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push  on  ahead  myself  to  the  north,  obtaining  new  horses  at  Fort  Benton,  and 
advancing  into  the  wilderness  beyond  the  international  boundary,  reaching  the 
eastern  base  of  the  mountains  north  of  latitude  52°,  just  within  the  line  of  total 
eclipse. 

The  distance  from  the  Three  Forks  I  shall  be  compelled  to  traverse  will  be 
about  500  miles,  and  if  the  two  parties  shall  meet  on  June  30th,  as  agreed,  I 
shall  have  17  days  in  which  to  reach  the  desired  point.  As  this  will  require 
only  an  average  day's  march  of  about  29  miles,  I  hope  to  be  successful.  It 
will  be  indispensable,  however,  that  there  shall  be  no  delay  at  the  Three  Forks. 

Thursday,  May  24. — After  a  halt  of  a  day  or  two  it  is  always  difficult  to 
leave  camp  promptly,  on  account  of  the  number  of  loose  ends  to  pick  up,  and 
accordingly  we  did  not  this  morning  get  started  before  9  o'clock.  Our  route 
lay  up  the  valley  of  the  Wind  river,  keeping  upon  the  south  side  of  the  stream, 
and  for  the  first  three  or  four  miles  we  passed  through  fine  grass.  The  valley 
is  a  mile  or  more  in  width,  and  the  immediate  banks  of  the  stream  for  300  or 
400  yards  are  covered  with  a  thick  growth  of  cottonwood.  Between  this  grove 
and  the  bluffs  the  valley  contains  little  besides  sage,  which  is  the  largest  yet 
seen,  many  of  the  bushes  being  seven  feet  high,  and  four  or  five  inches  in  diam- 
eter at  the  ground. 

The  valley  becomes  narrower  as  we  ascend,  and  the  bluffs  are  so  high  as  to 
shut  out  the  view  of  the  distant  mountains.  About  ten  miles  from  camp  the 
stream  impinges  upon  the  bluffs  on  the  south  side,  compelling  us  either  to  cross 
or  climb  the  hills.  The  latter  was  preferred,  and  we  found  a  succession  of  gul- 
lies that  made  the  road  quite  difficult,  and  after  journeying  about  five  miles 
among  the  hills  we  descended  again  to  the  river  and  encamped  upon  a  small 
plat,  accessible  only  by  the  route  by  which  we  entered  it  or  by  crossing  the 
river.  The  distance  travelled  to-day  was  15^  miles,  and  over  a  road  that  would 
have  been  very  difficult  for  wagons. 

Friday,  May  25. — Ice  formed  in  our  buckets  last  night,  showing  that  the 
season  in  this  valley  does  not  keep  pace  with  the  almanac.  Some  of  our  party 
spent  most  of  the  night  around  the  camp  fires,  being  unable  to  sleep  on  account 
of  the  cold.  These  chilly  nights  and  warm  days  are  not  proving  healthful,  and 
three  or  four  are  affected  with  severe  colds,  attended  with  ague  and  fever. 
Nothing  serious  has  yet  manifested  itself,  however. 

A  warm  sun  was  shining  when  we  left  camp,  and  crossing  the  river  at  once 
we  continued  on  our  course  towards  the  mountains. 

The  valley  still  possesses  the  same  general  features  as  in  yesterday's  march.  A 
bluff  on  our  right  promised  such  an  excellent  prospect  from  its  summit  that  it 
was  ascended  to  obtain  an  idea  of  the  neighboring  topography.  The  barometer 
showed  the  elevation  to  be  about  500  feet  above  the  river  level. 

As  we  ascend  the  river  we  find  the  mountains  upon  either  hand  closing  in 
upon  our  course.  Upon  our  right  are  visible  the  dark  peaks  of  the  Big  Horn 
range,  relieved  by  here  and  there  a  snow-capped  summit,  but  occasionally  sinking 
to  a  very  low  altitude.  One  of  these  latter  points  Bridger  calls  "  Gray  Bull 
pass,"  and  asserts  that  through  it  there  is  an  excellent  road  into  the  Big  Horn 
valley. 

To  the  left  lies  the  snowy  ridge  of  the  Wind  River  mountains,  sharp  granite 
crags  projecting  along  its  summit.  The  valley  in  which  we  are  travelling 
between  these  chains  of  lofty  hills  naturally  contains  scenery  of  much  grandeur. 
The  soil,  however,  is  very  barren,  the  surface  being  parched  and  dry,  and  the 
progress  of  our  train  raises  clouds  of  the  most  disagreeable  dust.  The  geologi- 
cal features  of  the  country  are  becoming  more  and  more  marked,  the  tertiary 
formation  prevailing  here  and  extending  to  the  base  of  the  mountains. 

In  its  general  appearance  the  plain  is  not  unlike  the  sand  beach  of  New  Jer- 
sey, save  that  it  lacks  the  freshness  and  greenness  of  verdure.  The  vegetation 
is  very  poor,  and  we  were  greatly  troubled  to  find  a  spot  for  a  camp  that  would 
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afford  sufficient  pasturage  for  our  animals.  On  the  location  ultimately  chosen 
the  old  grass  (there  being  little  or  no  new  visible)  was  as  hard  and  dry  as  in 
midsummer.  The  day  has  been  very  cool,  a  strong  wind  blowing  from  the 
snow-capped  mountains  surrounding  us,  and  most  of  the  party  have  worn  their 
overcoats  during  the  march. 

Some  elk  have  been  seen  in  the  valley,  and  half  a  dozen  antelope  also  crossed 
the  plain  to-day,  but  our  hunter  is  on  the  sick  list,  and  we  are  without  fresh 
meat  in  camp. 

Saturday,  May  26. — We  continued  our  route  up  the  river,  keepiug  on  ihe 
north  bank  for  some  three  miles,  and  then  crossing  to  the  south.  Soon  after 
leaving  camp  a  bear  was  discovered  on  the  opposite  side  of  the  stream,  which 
Bridger's  accuracy  with  the  rifle  promptly  killed,  and  some  of  the  men  brought 
the  carcass  into  camp.  The  guide  had  been  previously  complaining  of  illness, 
and  was  reluctant  to  leave  camp  in  the  morning,  but  the  sight  of  game  produced 
a  sudden  and  remarkable  convalescence.  Our  hunter  was  also  fortunate  enough 
to  bring  down  an  elk  early  in  the  morning,  and  thus  our  day's  march  was  made 
with  the  pleasant  prospect  before  us  of  fresh  meat  for  dinner. 

The  river  at  the  point  at  which  we  crossed  it  was  divided  by  islands  into 
three  channels,  but  one  of  which  (the  last)  was  sufficiently  deep  to  render  care 
necessary  in  fording. 

About  nine  miles  from  camp  we  crossed  the  Lake  fork,  a  bold,  dashing  moun- 
tain torrent,  which  I  estimate  to  contribute  from  one-fourth  to  one-third  the 
water  of  the  whole  stream.  Just  above  our  point  of  crossing  it  fell  from  15  to 
20  feet  in  a  few  rods,  forming  beautiful  rapids.  My  topographer  and  artist  vis- 
ited the  lakes  some  three  or  four  miles  up  the  stream,  and  describe  them  as 
beautiful  mountain  ponds,  distant  from  each  other  about  one-fourth  of  a  mile. 

Before  reaching  Lake  fork,  a  bold  spur  jutted  out  to  the  river  bank,  over 
which  we  were  compelled  to  pass.  It  was  covered  with  large  granite  boul- 
ders, and  had  only  a  narrow  path  leading  to  the  summit.  It  was  the  first 
serious  difficulty  that  the  single  pair  of  wheels  we  use  for  the  odometer  encoun- 
tered, and  the  aid  of  the  men  was  found  necessary  in  taking  them  over  the  spur 
to"  keep  them  upright.  Above  this  point  we  came  upon  a  well  beaten  trail 
extending  a  mile  or  two,  and  enabling  us  to  make  rapid  progess  for  that  distance. 

I  had  estimated  the  Lake  fork  as  nearly  one-third  as  large  as  the  main  stream, 
but  we  found  the  crossing  above  its  junction  far  more  difficult  than  before,  as 
the  river  was  about  three  feet  deep  and  so  rapid  as  to  make  firm  footing  almost 
impossible.     I  felt  decidedly  relieved  when  all  had  safely  reached  the  north  bank. 

Our  route  lay  now  on  a  wide  open  bottom,  of  which  the  vegetation  was  "salt" 
grass,  while  the  surface  of  the  ground  was  covered  with  ''alkali."  We  again 
passed  some  very  large  sage  bushes  before  reaching  a  fine  spring,  near  which 
we  encamped  amid  a  tolerable  supply  of  grass.  The  river  is  only  a  few  rods 
distant,  and  this  evening  some  of  the  men  have  caught  quite  a  number  of  moun- 
tain trout,  and  as  our  hunter  shot  a  deer  just  before  reaching  camp,  we  are  now 
living  upon  the  fat  of  the  land,  our  bill  of  fare  comprising  elk,  bear,  venison, 
and  brook  trout. 

Sunday,  May  21. — We  passed  the  day  quietly  in  camp.  The  morning  was 
cloudy  and  threatened  rain,  and  about  2  p.  m.  it  commenced  falling  and  has  not 
slackened  up  to  this  time.  The  escort  have  no  tents,  and,  should  the  weather 
become  cold,  they  will  suffer  severely. 

Monday,  May  28. — The  rain  of  last  night  continued  until  after  daylight  this 
morning,  but  by  the  time  breakfast  was  over  there  appeared  some  prospects  of 
a  clear  day  and  the  order  to  move  was  given.  As  the  clouds  lifted,  the  moun- 
tains were  revealed  covered  with  snow  nearly  to  the  valley,  presenting  an 
appearance  aesthetically  magnificent,  but  practically  foreboding,  as  but  little 
time  will  elapse  before  we  shall  be  compelled  to  cross  them. 

Everything  in  camp  was  wet,  increasing  the  weight  of  our  loads  and  requiring 
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more  time  than  usual  for  the  preparations  for  the  start,  but  at  8  o'clock  we  were 
in  motion  After  travelling  some  two  miles  we  crossed  the  river  to  the  south 
side,  and  for  ten  or  twelve  miles  the  road  presented  no  difficulties,  the  valley 
being  quite  wide,  with  a  branch  meandering  through  it  for  several  miles  before 
uniting  with  the  river.  Another  stream  about  1 1  miles  from  camp  proved  to  be 
a  bold  mountain  torrent  flowing  over  large  boulders,  which  rendered  crossing 
very  difficult.  A  short  distance  beyond  this  the  trail  we  have  been  pursuing 
crossed  the  river,  but  on  attempting  to  follow  it  we  found  the  fording  so  difficult 
that  we  concluded  in  preference  to  pick  our  way  among  the  hills  on  the  south 
side. 

The  large  boulders  on  the  hillside  made  the  travelling  so  bad  that  I  ultimately 
gave  orders  to  leave  our  odometer  wheels  behind,  and  after  a  march  of  over  18 
miles  our  tents  were  again  pitched  for  the  night.  As  I  was  very  anxious  not  fro 
give  up  our  odometer  measurements,  I  sent  back  for  the  wheels  after  getting 
into  camp,  and  they  were  brought  in  just  before  dark. 

We  are  now  fairly  among  the  mountains,  and  the  bluffs  that  come  out  to  the 
river  are  almost  impassable.  On  the  south  side  the  formation  is  drift,  and  the 
large  boulders  that  lie  scattered  in  all  directions  constitute  the  greatest  obstacle 
to  travelling.  On  the  north  side  the  country  is  cut  into  deep  ravines  and  the 
"  washed"  or  "  bad  land"  formation  is  predominant.  Red  rocks,  similar  to  the 
"  red  buttes"  of  the  Platte,  occur  just  above  our  present  camp,  and  all  the 
bluffs  on  the  north  side  present  the  peculiar  coloring  in  belts  seen  on  Powder 
river,  except  that  the  black  (lignite)  is  wanting. 

We  have  ascended,  rapidly  to-day  and  our  camp  is  about  400  feet  higher 
than  that  of  last  night.  Cedars  were  first  found  in  our  course  to-day  and  the 
barometer  indicates  an  elevation  of  6,100  feet  above  the  sea  level. 

After  reaching  camp  rain  again  commenced  and  is  now  falling  quite  rapidly. 
If,  as  I  fear,  this  is  snow  on  the  mountains,  it  will  undoubtedly  seriously 
embarrass  our  journey  among  them. 

Tuesday,  May  29. — We  left  camp  at  1\  a.  m.  and  crossed  the  river  after 
travelling  about  a  mile.  The  current  was  very  rapid  and  we  found  the  water 
about  four  feet  deep.  The  recent  rains  have  swollen  the  stream,  so  that  it  is 
now  far  more  difficult  to  ford  than  it  was  nearer  its  mouth.  It  was  only  by 
stationing  men  in  the  water  to  keep  the  animals  headed  up  stream  that  we  led 
them  across  in  safety. 

After  travelling  between'  one  and  two  miles  further  the  train  was  again  taken 
to  the  south  side  of  the  stream,  these  two  crossings  being  made  to  avoid  a  bold 
red  bluff  on  the  south  bank,  the  foot  of  which  is  washed  by  the  river.  Between 
four  and  five  miles  from  camp  we  passed  the  forks  of  Wind  river,  the  north 
branch  at  this  time  being  much  the  smaller  of  the  two.  Our  route  bore  up  the 
south  fork,  which  had  to  be  crossed  twice  before  reaching  what  Bridger  called 
Otter  creek,  where  we  encamped  after  a  march  of  only  13  miles. 

The  last  poition  of  our  journey  lay  over  a  narrow  foot  slope  of  high  drift 
ridges  coming  down  from  the  mountains,  the  opposite  or  northern  bank  of  the 
stream  being  bold,  cut  bluffs  of  "  washed  lands"  with  the  usual  horizontal  strata 
of  varied  colors,  in  this  special  locality  a  pinkish  red  predominating. 

The  grass  at  our  present  camp  is  the  best  found  since  leaving  winter  quarters, 
and  this  fact  induced  me  to  make  the  day's  march  unusually  short. 

Wednesday,  May  30. — Passing  over  the  hills  from  our  last  night's  camp,  (on 
Otter  creek,)  we  reached  the  valley  of  Wind  river  after  travelling  about  a  mile. 
We  made  four  crossings  during  the  day's  march,  this  being  necessary  to  follow 
the  most  feasible  road. 

Toward  the  close  of  the  day  we  crossed  a  high  spur,  from  the  summit  of 
which  we  obtained  a  fine  view  of  the  valley.  To  our  front  and  upon  the  right 
the  mountains  towered  above  us  to  the  height  of  from  3,000  to  5,000  feet  in  the 
shape  of  bold,  craggy  peaks  of  basaltic  formation,  their  summits  crowned  with 
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glistening  snow.  Upon  our  left  smooth  ridges  clad  with  pine  rose  to  nearly- 
equal  height,  while  behind  us  lay  the  various-hued  bluffs,  amid  whose  singular 
and  picturesque  vistas  we  had  for  days  been  journeying.  Through  the  valley, 
in  the  centre,  the  stream  could  be  seen  placidly  winding  its  way,  a  subduing 
element  in  the  grandeur  of  a  scene  whose  glories  pen  cannot  adequately 
describe  and  only  the  brush  of  a  Bierstadt  or  a  Stanley  could  portray  on  canvass. 

About  the  middle  of  our  day's  march  we  passed  the  last  of  the  "  washed 
lands."  Above  that  point  large  boulders  cover  all  the  surface  of  the  hills,  those 
upon  the  north  being  balsaltic  and  on  the  south  granite. 

Our  camp  is  on  the  south  fork  of  the  stream  about  two  miles  above  the  Upper 
forks,  and  at  the  base  of  the  mountains.  From  this  point  we  propose  cross- 
ing the  dividing  line  to  the  waters  of  the  Pacific.  It  was  my  original  desire  to 
go  from  the  head  of  Wind  river  to  the  head  of  the  Yellowstone,  keeping  on  the 
Atlantic  slope,  thence  down  the  Yellowstone,  passing  the  lake  and  across  by  the 
Gallatin  to  the  Three  Forks  of  the  Missouri. 

Bridger  said  at  the  outset  that  this  would  be  impossible,  and  that  it  would  be 
necessary  to  pass  over  to  the  head-waters  of  the  Columbia,  and  back  again  to 
the  Yellowstone.  I  had  not  previously  believed  that  crossing  the  main  crest 
twice  would  be  more  easily  accomplished  than  the  transit  over  what  was  in 
effect  only  a  spur,  but  the  view  from  our  present  camp  settled  the  question 
adversely  to  my  opinion  at  once.  Directly  across  our  route  lies  a  basaltic  ridge, 
rising  not  less  than  5,000  feet  above  us,  its  walls  apparently  vertical  with  no 
visible  pass  nor  even  canon. 

On  the  opposite  side  of  this  are  the  head- waters  of  the  Yellowstone. 
Bridger  remarked  triumphantly  and  forcibly  to  me  upon  reaching  this  spot,  "  I 
told  you  you  could  not  go  through.  A  bird  can't  fly  over  that  without  taking 
a  supply  of  grub  along."  I  had  no  reply  to  offer,  and  mentally  conceded  the 
accuracy  of  the  information  of  "  the  old  man  of  the  mountains." 

After  dinner  Dr.  Hayden  and  myself  rode  out  to  the  basaltic  ridge,  being 
anxious  to  examine  it  more  minutely.  Passing  down  the  stream  about  a  mile 
we  effected  a  crossing,  but  not  without  getting  both  our  horses  mired  and  our- 
selves drenched,  the  results  of  over-confidence,  as  we  had  become  so  accustomed 
to  hard  bottom  that  we  plunged  into  the  stream  without  a  thought  of  finding 
mud,  and  with  difficulty  avoided  serious  consequences  from  our  mistake. 

On  reaching  the  North  fork  we  found  it  impossible  to  effect  a  crossing,  though 
the  stream  was  only  a  few  rods  wide,  until  we  had  travelled  up  it  for  not  less 
than  six  miles.  Here  we  found  the  faint  traces  of  an  old  lodge  trail,  which  led 
us  to  a  point  at  which  the  bottom  was  firm  enough  to  enable  our  horses  to  obtain 
a  passable  footing.  The  North  fork,  for  10  or  12  miles  above  the  upper  forks, 
flows  through  a  marsh  about  a  mile  in  width,  which  at  no  very  distant  day  has 
been  a  lake,  and  in  this  marsh  and  the  hills  immediately  surrounding  the  stream 
seems  to  rise. 

After  the  last  crossing  we  rode  rapidly  over  the  hills,  passing  some  of  the 
finest  grass  yet  seen,  and  finding  snow  upon  all  sides.  Upon  setting  out  we 
had  selected  a  perpendicular  crag  that  we  determined  to  reach,  and  at  length 
we  arrived  at  a  point  from  which  we  supposed  we  should  be  able  to  do  so  with- 
out further  trouble.  The  cliff  was  not  more  than  a  mile  off,  but  between  us 
and  it  we  found  a  deep  ravine  filled  with  a  thick  growth  of  scrubby  pines,  which 
was  impenetrable  at  such  a  late  hour  in  the  day.  We  were,  therefore,  com- 
pelled to  retrace  our  steps  without  effecting  our  object.  I  felt  well  paid,  how- 
ever, for  the  afternoon's  work,  as  we  obtained  a  fine  view  of  the  crest  of  the 
mountains  entirely  around  the  head  of  Wind  river,  forming  a  natural  amphi- 
theatre which  cannot  be  excelled. 

Throughout  our  entire  ride  we  saw  abundance  of  buffalo  "  signs,"  showing 
that  they  had  been  here  recently,  and  tending  to  confirm  a  statement  I  have 
frequently  heard  that  the   Snake  Indians  keep  the  buffaloes  penned  up  in  the 
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mountain  valleys,  and  kill  them  as  their  necessities  require.  Our  camping  ground 
for  the  night  is  evidently  one  much  used,  as  the  remains  of  numerous  lodges  and 
hundreds  of  lodge  poles  cover  the  ground,  and  it  is  evident  that  a  camp  at  this 
point  would  effectually  "pen"  anything  not  winged  that  should  chance  to  be 
in  the  valley  above  it. 

Game  is  certainly  abundant  in  the  valley,  and  during  our  return  ride  we  came 
upon  an  immense  animal  feeding  amid  the  long  grass  at  a  distance  of  but  250 
or  300  yards.  We  supposed  it  to  be  a  buffalo,  but  upon  its  seeing  us  and  rising 
we  discovered  that  it  was  an  enormous  bear,  whose  equal  for  size  I  have  never 
seen.  As  we  were  armed  only  with  revolvers  we  did  not  molest  it,  nor  did  it 
seem  in  the  least  disconcerted  by  our  presence.  Antelopes  are  also  numerous, 
and  we  saw  many  bands  of  at  least  40  or  50.  From  the  marshes  close  by 
immense  flocks  of  ducks  and  geese  were  constantly  rising. 

We  reached  camp  at  dark,  and  just  before  a  drenching  shower,  after  a  brisk 
ride  of  over  20  miles.     The  regular  day's  march  had  been  14 J  miles. 

Thursday,  May  31. — We  started  at  7  o'clock,  elated  at  the  prospect  of 
making  our  next  halt  upon  the  Pacific  slope  of  the  mountains.  Bridger  said 
that  our  camping  ground  for  the  night  would  be  upon  the  waters  of  the  Colum- 
bia, and  within  five  miles  of  Green  river,  which  could  be  easily  reached.  I 
therefore  filled  my  canteen  from  Wind  river,  with  the  design  of  carrying  the 
water  to  the  other  side,  then  procuring  some  from  Green  river,  and  with  that 
of  the  Columbia  making  tea  from  the  mingled  waters  of  the  Gulf  of  Mexico, 
the  Gulf  of  California,  and  the  Pacific — a  fancy  that  the  sequel  will  show  was 
not  gratified. 

Our  route  bore  up  the  point  of  a  spur  that  reached  the  valley  at  our  camp,  and 
in  some  localities  the  road  was  rather  steep,  but  on  the  whole  our  progress  was 
good,  and  we  advanced  nearly  three  miles  and  ascended  about  1,000  feet  in  the 
first  hour.  Then  following  the  ridge,  we  had  a  gradual  ascent  and  a  tolerably 
good  road  for  three  or  four  miles  among  stunted  pines,  reaching  at  last  a  large 
windfall,  which  it  was  necessary  to  pass  directly  through,  a  programme 
iuvolving  much  labor  and  the  liberal  use  of  the  axe. 

We  then  commenced  another  rapid  ascent  and  soon  found  ourselves  in  the 
snow.  By  making  our  horses  take  the  lead  by  turns  we  forced  our  way  through, 
and  finally  stood  upon  the  last  ridge  on  the  Atlantic  side  of  the  dividing  crest. 
A  narrow  but  deep  valley  separated  us  from  the  summit,  the  snow  in  it  being 
too  deep  for  an  attempt  even  at  crossing. 

Turning  to  the  left  to  avoid  this  ravine,  and  picking  our  way  through  thick 
stunted  pines,  we  soon  found  ourselves  floundering  in  the  snow.  Bridger,  for 
the  first  time,  lost  heart  and  declared  that  it  would  be  impossible  to  go  further. 
To  return  involved  retracing  our  steps  fully  half  way  to  the  Popo-Agie,  then 
turning  north  into  the  valley  of  the  Big  Horn,  and  perhaps  following  the  route 
of  Lieutenant  Maynadier,  to  the  Three  Forks  of  the  Missouri — a  course  plainly 
inadmissible  until  every  other  hope  had  failed. 

I  therefore  determined  to  reconnoitre  myself,  and  if  possible  find  some  escape 
from  our  dilemma.  Dismounting,  I  pushed  ahead  through  the  snow,  which  was 
melting  rapidly,  and  rendered  travel  both  difficult  and  perilous.  At  times  the 
crust  would  sustain  my  weight,  while  at  others  it  would  break  and  let  me  sink, 
generally  up  to  the  middle,  and  sometimes  in  deep  drifts  up  to  my  shoulders. 
In  some  instances  I  was  able  to  extricate  myself  only  by  rolling  and  stamping, 
and  in  many  places  I  was  compelled  to  crawl  upon  my  face  over  the  treacherous 
surface  of  the  drifts.  After  great  labor  1  found  myself  alone  on  the  summit  of 
the  Rocky  mountains  with  the  train  out  of  sight. 

An  investigation  of  the  topography  of  the  surrounding  mountains  convinced 
me  that  if  the  party  could  reach  this  point  the  main  difficulties  of  the  passage 
would  have  been  surmounted,  and  I  therefore  started  to  return  and  pilot  them 
through.  Following  my  own  tracks  for  nearly  a  mile  I  came  upon  them,  and 
found  that  they  had  followed  me  slowly. 
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My  attendant,  who  was  leading  my  horse,  stated  that  he  shculd  think  they  had 
advanced  two  or  three  miles  since  I  left  them,  making  the  distance  I  had  pushed 
forward  alone  some  three  or  four  miles.  I  found  myself  very  much  exhausted, 
and  my  clothes  saturated  with  snow-water,  but  I  succeeded  in  guiding  the  party 
through  and  at  last  reaching  the  summit  of  the  crest.  The  descent  upon  the 
south  side  was  gradual,  but  very  difficult,  the  snow  being  deep,  while  at  the  few 
points  at  which  it  was  gone  the  ground  was  a  perfect  quagmire,  and  it  was  not 
until  we  had  advanced  some  s  x  miles  from  the  summit  that  we  found  a  scanty 
supply  of  grass  upon  which  we  could  encamp   in  the  midst  of  pines  and  snow. 

The  day's  march  was  by  far  the  most  laborious  we  have  had  since  leaving 
Fort  Pierre  ;  and  wet  and  exhausted  as  I  was,  all  the  romance  of  my  continental 
tea-party  had  departed,  and  though  the  valley  of  Green  river  was  in  plain  sight 
I  had  not  the  energy  to  either  visit  or  send  to  it. 

Our  last  night's  camp  was  at  an  elevation  of  7,400  feet  above  the  sea.  The 
summit  of  this  pass  is  very  nearly  10,000  feet,  and  our  camp  to-night  is  9,250 
feet,  so  that  the  whole  day  has  been  spent  in  an  atmosphere  so  rarified  that  any 
exertion  has  been  most  exhausting. 

The  weather  has  been  a  mixture  of  smiles  and  tears.  Two  or  three  flurries 
of  snow  passed  over  us  attended  with  thunder,  while  at  times  the  sun  shone  out 
brightly,  renewing  our  life  and  vigor. 

To  the  left  of  our  route  and  some  10  miles  from  it  rises  a  bold  conical  peak, 
3,000  or  4,000  feet  above  us.  That  peak  I  regard  as  the  topographical  centre 
of  the  continent,  the  waters  from  its  sides  flowing  into  the  Gulf  of  Mexico,  the 
Gulf  of  California,  and  the  Pacific  ocean.  I  named  it  Union  peak,  and  the 
pass  Union  pass. 

Friday,  June  1. — I  was  anxious  to  give  our  poor  animals  all  the  opportunity 
to  graze  that  was  possible,  and  did  not,  therefore,  leave  camp  until  nearly  nine 
o'clock.  We  are  now  on  waters  flowing  to  the  westward  and  into  a  branch  of 
Lewis  fork,  which  Bridger  says  is  known  to  the  trappers  as  Gros  Ventre  fork, 
the  Gros  Ventre  Indians  having  been  commonly  in  the  habit  of  passing  by  this 
valley  in  their  annual  trips  across  the  mountains. 

The  ground  was  frozen  when  we  started,  just  hard  enough  not  to  bear  our 
horses,  and  the  poor  beasts  breaking  through  the  crust  into  the  mud,  had  as 
difficult  travelling  as  could  be  well  imagined.  About  a  mile  from  camp  we  crossed 
a  little  rivulet  not  more  than  18  inches  wide,  flowing  between  perpendicular 
banks  four  or  five  feet  high.  We  endeavored  to  make  the  animals  jump  across, 
but  four  of  them  got  in  and  had  to  be  lifted  out. 

The  valley  soon  became  quite  narrow,  and  the  stream  commenced  a  rapid 
descent  over  a  rocky  bed.  Winding  our  way  down  the  hill-sides  over  the 
rocks  or  through  the  mud,  some  four  miles,  we  reached  a  bold  clay  bank  75  or 
100  feet  high,  the  foot  of  which  was  washed  by  the  stream.  A  narrow  bridle- 
path kd  over  it,  along  which  our  pack-animals  passed  in  safety,  but  the  odom- 
eter wheels  could  not  be  kept  upright  even  with  the  aid  of  ropes,  but  rolled 
over,  carrying  the  mules  with  them,  bringing  up,  at  last,  at  the  water's  edge, 
where  we  left  them  for  the  time. 

At  the  end  of  only  a  six-miles'  march,  we  encamped  upon  a  small  tributary 
of  Gros  Ventre  fork,  having  descended  about  six  hundred  feet,  carrying  us 
below  the  greater  part  of  the  snow  and  into  pasturage  that  was  much  better 
than  at  our  previous  camp,  though  by  no  means  good,  the  new  grass  not  hav- 
ing yet  started.  Two  or  three  snow-storms  passed  over  us  during  the  day, 
although  the  sun  was  shining  at  the  time. 

After  getting  into  camp,  the  odometer  wheels  were  sent  after,  and  brought 
in  by  making  a  long  detour  on  the  south  side  of  the  stream. 

My  guide  seems  more  at  a  loss  than  I  have  ever  seen  him,  and  after  reaching 
camp  he  rode  in  advance  to  reconnoitie,  and  returned  saying,  "it  would  be 
necessary  to  make  a  short  march  to-morrow,"  which  I  do  not  regret,  as  our  ani- 
mals are  greatly  broken  down. 
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Saturday,  June  2. — The  ground  was  covered  with  snow  this  morning.  The 
sun  shone  out  brightly  when  the  herd  was  brought  up,  but,  by  the  time  we 
were  prepared  to  start,  snow  was  again  falling  rapidly.  Crossing  the  stream, 
which  is  here  about  forty  feet  wide  and  two  and  a  half  deep,  we  continued 
down  Gros  Ventre  fork,  our  course  being  north  of  west.  The  road  was  better 
than  any  before  found  on  this  side  of  the  mountains,  but  the  rapidly  falling 
and  melting  snow  caused  mud  that  retarded  us  somewhat. 

After  a  march  of  but  three  miles,  Bridger  advised  a  halt,  as  he  did  not  know 
of  another  good  camping  ground  within  accessible  distance.  The  grass  is  im- 
proving in  quality,  and  I  hope  the  rest  of  the  Sabbath  will  be  of  essential 
benefit  to  our  broken-down  animals.  Our  object  now  is  to  keep  as  near  to  the 
dividing  crest  as  possible  and  recross,  as  soon  as  we  shall  be  able,  to  the  head- 
waters of  the  Yellowstone. 

.  The  animal  life  of  this  region  differs  essentially  from  that  on  the  Atlantic 
slope.  Even  in  Wind  River  valley  many  birds  new  to  us  were  seen,  and  Dr. 
Hay  den  and  his  assistants  have  been  very  busy  collecting  specimens  of  all 
kinds  Three  or  four  squirrels  previously  unknown  to  us,  double  that  number 
of  birds,  and  a  large  and  new  species  of  rabbit  have  been  obtained.  Yesterday, 
Bridger  shot  a  "  mule  deer,"  and  the  day  before  our  hunter  killed  one  on  the 
eastern  side  of  the  crest  of  the  mountains,  a  locality  out  of  their  usual  geo- 
praphical  limit. 

Sunday,  June  3. — We  passed  the  day  quietly  in  camp.  The  sky  has  been 
cloudy,  and  we  have  been  visited  by  occasional  showers. 

Monday,  June  4. — Our  course  to-day  has  borne  nearly  northwest,  and  we  are 
no  longer  following  the  course  of  the  stream,  but  crossing  the  ridges  separating 
its  different  branches.  The  road  was  found  to  be  almost  impassable.  The  snow 
had  scarcely  gone,  while  the  ground  was  perfectly  saturated  with  water.  The 
depth  of  the  mud,  and  the  exhausted  condition  of  the  animals,  made  marching 
almost  impossible. 

A  spirit  of  insubordination  and  discontent  was  also  manifest  among  the  men, 
showing  itself  openly  in  their  apparent  determination  to  abandon  all  further 
efforts  to  bring  along  the  odometer  wheels,  which  they  permitted  to  turn  over 
five  times  in  about  half  a  mile.  It  was  with  the  greatest  difficulty  that  I 
succeeded  in  enforcing  discipline  and  inducing  the  men  to  continue  the  faith- 
ful discharge  of  their  duties.  A  long  march  was  plainly  out  of  the  question, 
the  spirit  of  the  party,  the  condition  of  the  beasts,  the  state  of  the  roads,  and 
the  scarcity  of  grass,  all  forbidding  it.  We  halted  therefore  for  the  night  after 
advancing  but  eight  miies. 

Tuesday,  June  5.— We  left  camp  at  7 J  a.  m.,  starting  off  rapidly  to  the 
northwest  across  the  spurs  running  down  to  Gros  Ventre  fork.  The  hill-slopes 
were  not  as  steep  as  those  passed  over  yesterday,  and  had  it  not  been  for  the 
mud  the  road  would  have  been  good.  As  it  was,  the  animals  labored  hard, 
sinking  over  the  fetlock  at  every  step.  A  month  later  in  the  season,  however, 
there  would  probably  be  no  especial  difficulty  encountered  in  travelling  here, 
the  late  rains  being  chiefly  responsible  for  our  troubles.  Crossing  one  or  two 
inconsiderable  streams,  at  about  10  miles  from  our  morning's  camp  we  reached 
the  valley  of  what  was  supposed  to  be  another  branch  of  Lewis  river,  but  which 
subsequently  proved  to  be  a  northern  fork  of  the  Gros  Ventre.  Here  the  mud 
became  far  more  impassable  than  before,  while  our  labors  were  greatly  aug- 
mented by  occasional  banks  of  snow  through  which  we  were  compelled  to  force 
a  way. 

After  travelling  some  two  miles  in  this  valley,  further  progress  in  it  became 
impracticable,  and  an  attempt  was  then  made  to  push  on  along  the  side  of  the 
mountain.  There,  however,  among  the  pines  the  snow  was  found  in  impassable 
banks,  while  the  open  ground  between  presented  even  more  obstruction  than 
the  snow  itself,  the  soil  being  loose,  spongy  and  saturated  with  moisture,  so  that 
the  animals  were  constantly  and  helplessly  mired. 
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I  counted  at  one  time  25  mules  plunged  deep  in  the  mud,  and  totally  unable 
to  extricate  themselves.  To  go  on  was  clearly  impossible,  and  as  we  were  now 
above  grass,  to  remain  here  was  equally  out  of  the  question.  The  only  course 
left,  therefore,  was  to  return,  and  we  retraced  our  steps  for  about  two  miles,  and 
pitched  our  tents  at  a  point  where  our  animals  could  pick  up  a  scanty  subsist- 
ence. 

After  getting  into  camp  Bridger  ascended  the  summit  of  a  high  hill  to  obtain 
an  idea  of  the  country,  and  returned  after  dark  with  far  from  a  favorable 
report  Nothing  but  snow  was  visible,  and  although  he  seems  familiar  with 
the  locality,  it  is  evident  that  he  is  in  doubt  as  to  what  it  is  best  that  we  should 
next  attempt.  As  I  am  exceedingly  anxious  to  reach  the  upper  valley  of  the 
Yellowstone,  after  a  full  discussion  of  the  question  in  all  its  bearings  with 
him  to-night,  it  has  been  determined  to  make  to-morrow  a  thorough  examina- 
tion of  the  mountains  and  pick  out  some  path  by  which  we  may,  if  possible, 
find  our  way  across  them,  and  accomplish  our  purpose. 

Wednesday,  June  6. — Leaving  the  party  in  camp,  I  started  with  Bridger 
this  morning,  in  accordance  with  our  last  night's  arrangement,  to  ascertain  if  it 
was  possible  by  some  means  to  cross  tbe  mountain  range  before  us.  Following 
up  the  stream  we  soon  reached  the  limits  of  our  yesterday's  labors,  and  seeing 
a  westerly  fork  which  apparently  headed  in  a  low  "pass"  that  looked  promis- 
ing, we  determined  to  explore  it. 

Before  reaching  this  fork  we  experienced  great  trouble  in  picking  our  way 
around  snow-drifts  and  through  mud.  After  leaving  the  main  stream  the 
ground  rose  rapidly  and  the  hillsides  were  covered  with  a  dense  growth  of 
stunted  pines,  under  which  we  found  snow  in  abundance.  Some  of  the  banks 
were  not  so  deep  as  to  prevent  our  horses  from  plunging  through-  them,  but 
others  had  to  be  trodden  down  before  we  could  effect  a  passage.  The  labor 
was  of  course  excessive,  but  by  perseverance  the  summit  was  at  length 
reached. 

Bridger  immediately  declared  that  we  were  on  the  wrong  route  and  that  our 
morning's  labor  had  been  wholly  useless.  This  was  evident  by  the  course  of 
the  ravine  upon  the  other  side  of  the  ridge,  which  tended  so  far  to  the  south- 
ward as  to  show  that  the  drainage  was  still  towards  the  Pacific,  and  that  we 
had  expended  our  efforts  in  climbing  a  spur.  We  therefore  returned  to  the 
valley  and  ascended  the  main  stream,  which  carried  us  further  to  the  eastward, 
and  at  first  looked  much  less  promising  than  the  other. 

After  forcing  our  way  through  the  snow-banks  along  the  banks  of  the  stream 
for  about  a  mile,  we  reached  a  point  where,  for  three-quarters  of  a  mile  above, 
the  valley  was  comparatively  wide,  being  bordered  by  steep  cliffs,  cut  in  deep 
gorges,  filled  with  snow.  The  neighboring  hillsides  were  clad  with  snow,  and 
the  level  valley  was  covered  to  a  uniform  depth  of  from  eighteen  inches  to  two 
feet,  without  the  slightest  appearance  of  ever  having  been  crossed  by  man  or 
beast. 

Bridger  at  once  seemed  to  recognize  the  locality,  saying,  "This  is  the  pass." 
Our  own  exhaustion,  however,  as  well  as  that  of  our  horses,  was  too  great  for 
any  further  attempts  to-day,  and  we  therefore  returned  to  camp,  determined  to 
make  another  and  final  effort  to  reach  the  summit  to-morrow. 

Thursday,  June  7. — I  started  this  morning  with  a  party  of  nine,  all  told, 
to  make  the  last  attempt  to  find  a  solution  of  the  difficult  problem  imposed  upon 
us.  My  companions  were  the  guide,  Bridger,  Dr.  Hayden,  (naturalist,)  Mr. 
Hutton,  (topographer,)  Mr.  Schonborn,  (artist,)  and  four  men.  One  of  the 
mules,  however,  fell  into  the  stream  soon  after  starting  and  was  nearly  lost, 
and  we  were  compelled  to  send  it  back  to  camp,  with  its  rider. 

The  rest  of  the  party  pushed  on  in  our  tracks  of  yesterday,  without  special 
trouble,  till  we  reached  the  valley  discovered  at  the  close  of  our  labors  of  the 
previous  day.     Here  we  encountered  great  obstacles.     The  deep  snow  in  the 
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numerous  gorges  rendered  progress  along  the  hillsides  impossible,  and  compelled 
ns  to  keep  close  to  the  stream  in  the  valley,  the  descent  into  which  was  accom- 
plished with  much  trouble.  Our  route  here  was  crossed  by  side  gullies  from 
two  to  four  feet  in  depth,  entirely  invisible  beneath  the  uniform  surface  of  the 
snow,  and  into  which  we  tumbled,  and  out  of  which  we  floundered  in  a  style  at 
once  rediculous  and  exhausting.  We  partially  remedied  this,  at  last,  by  pro- 
bing the  depth  of  the  snow  ahead  by  rods,  and  by  this  simple  expedient  saved 
ourselves  much  labor  and  annoyance.  We  ultimately  reached  the  upper  end  of 
the  valley,  and  by  a  steep  climb  over  the  snow  scaled  the  last  ascent  and  stood 
again  upon  the  dividing  crest  of  the  Rocky  mountains. 

It  did  not  require  long  to  decide  that  further  progress  was  impracticable. 
From  the  southward  we  had  already  passed  over  ten  or  fifteen  miles  of  snow, 
but  then  we  knew  that  there  was  a  limit  to  it  easily  reached.  To  the  north,  or 
the  direction  in  which  our  route  from  this  point  would  lie,  the  view  seemed 
almost  boundless,  and  nothing  was  in  sight  but  pines  and  snow.  To  bring  the 
party  to  where  we  stood  was  next  to  impracticable,  but  this  I  had  determined 
to  attempt,  if  there  were  any  hopes  of  getting  through  the  snow  on  the  Yellow- 
stone side  of  the  mountains.  My  fondly  cherished  schemes  of  this  nature  were 
all  dissipated,  however,  by  the  prospect  before  us,  as  a  venture  into  that  country 
would  result  in  the  certain  loss  of  our  animals,  if  not  of  the  whole  party. 

I  therefore  very  reluctantly  decided  to  abandon  the  plan  to  which  I  had  so 
steadily  clung,  and  to  seek  for  a  route  to  the  Three  Forks  of  the  Missouri,  by 
going  further  to  the  west  and  passing  down  the  valley  of  the  Madison.  After 
taking  in  our  fill  of  the  disheartening  view  we  returned  to  camp,  to  commence 
the  execution  of  our  new  project  on  the  morrow.  The  hunter  to-day  was  suf- 
ficiently fortunate  to  kill  two  deer,  which  form  a  desirable  addition  to  our  rather 
empty  larder.  Occasional  showers  have  fallen  during  the  day,  but  the  night  is 
clear  and  cold. 

Friday,  June  8. — To-day  the  train  resumed  its  march,  this  time  in  pursuit  of 
a  different  route  from  that  which  had  before  imposed  upon  us  such  serious 
hardships.  The  herd  was  scattered  far  over  the  surrounding  country,  as  a  result 
of  the  scarcity  of  grass,  and  an  early  start  was  therefore  impossible.  We  were 
compelled  at  first  to  retrace  our  steps  for  about  three  miles,  passing  down  one  of 
the  branches  of  the  Gros  Ventre  fork  to  its  mouth,  and  finding  the  road  so  very 
muddy  that  our  progress  was  necessarily  slow. 

On  reaching  the  fork,  we  took  to  the  hills  bordering  the  valley  of  the  stream, 
and  notwithstanding  the  pines  and  the  ravines,  were  enabled  to  greatly  accele- 
rate the  speed  of  our  march.  After  advancing  several  miles  we  crossed,  with 
considerable  labor,  a  steep  spur  and  came  down  into  the  valley  of  a  stream 
(which  I  deem  to  be  the  one  whose  sources  we  visited  yesterday)  near  the 
Indian  trail  from  Green  river,  and  encamped  close  by  its  junction  with  the 
Gros  Ventre,  in  fine  pasturage.  The  crossing  of  the  spur  was  of  course  useless, 
as  it  turned  out,  and  resulted  from  a  mistake  of  Bridger's.  These  little  errors  in 
matters  of  detail,  upon  his  part,  are  not  remarkable,  as  it  is  15  years  since  he 
last  visited  this  region,  and  they  fade  into  insignificance  compared  with  his 
accurate  general  knowledge  of  the  country. 

The  length  of  our  march  was  12  miles,  and  it  was  accomplished  amid  weather 
of  remarkable  variableness.  About  noon  we  were  visited  by  a  storm  of  mingled 
rain,  snow  and  hail,  accompanied  with  vivid  lightning  and  heavy  peals  of  thun- 
der, and  coming  from  the  mountains  behind  us,  which  were  shrouded  in  the 
densest  clouds,  while  ahead  the  sun  continued  to  shine  brightly  and  its  rays 
were  brilliantly  reflected  from  the  snow-clad  peaks  before  us,  unveiled  by  any 
apparent  vapors. 

The  change  in  the  appearance  of  the  country  traversed  to-day  has  been 
marked.  From  the  barrenness  of  the  mountain  summits  we  have  passed  into  a 
region  of  fertility  and  richness.     The  evergreens  have  disappeared,  and  we  are 
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now  among  cottonwoods.  The  willows  are  far  larger  in  size  ;  grass  has  become 
abundant,  while  flowers  surrounded  us  upon  every  side.  The  alteration  in  these 
characteristics  has  been  perceptible  in  each  step  of  our  march  to-day,  and  has 
afforded  substantial  gratification,  as  well  as  pleasure,  to  the  eye  of  taste.  The 
soil  at  this  spot  is  unquestionably  excellent,  and  its  productive  capacity  is  only 
impaired  by  the  lack  of  warmth  on  account  of  its  elevation. 

Saturday,  June  9. — An  early  start  was  effected  this  morning,  with  the  view 
to  a  long  day's  march.  On  scaling  the  hill  lying  between  our  camp  and  the 
main  stream,  a  prospect  of  much  beauty  was  unfolded  before  us.  The  verdure- 
clad  valley  of  the  Gros  Ventre  was  bounded  upon  either  hand  with  mountains, 
whose  sides  were  covered  with  dark  evergreens  and  whose  summits  were  capped 
with  snow.  Far  off,  a  barrier  apparently  stretched  across  the  valley  in  the  form 
of  a  ragged  cliff  of  brilliant  red,  above  whose  centre  shone  with  even  greater 
brilliancy  the  snow-covered  peaks  of  the  Great  Teton,  dazzling  in  the  clear 
atmosphere,  with  the  reflected  rays  of  the  newly-risen  sun.  The  magnificence 
of  this  view  elicited  universal  admiration,  and  the  accompanying  sketch  fails  to 
do  justice  to  the  theme,  the  artist  confessing  his  inability  to  represent  the 
gorgeous  coloring. 

From  the  summit  of  the  spur  we  entered  the  valley  and  journeyed  rapidly 
down  it  for  five  miles,  when  it  became  necessary  to  either  cross  to  the  opposite 
bank  or  again  resort  to  the  hills.  The  rapidity  of  the  current  in  the  stream 
dictated  the  latter  course,  and  we  passed  over  two  steep  ridges,  deriving  material 
aid  from  several  convenient  ravines.  At  this  point  in  our  march,  one  of  our 
dragoon  horses  slipped  and  was  badly  snagged,  the  wound  bleeding  profusely. 
By  using  cotton  the  blood  was  stanched  and  the  gash  then  sewed  up,  but  the 
animal  was  too  much  exhausted  to  proceed  further,  and  we  abandoned  it  tem- 
porarily. 

We  reached  the  river  bank  again  at  the  foot  of  the  high  red  bluff,  over  whose 
summit  we  had  seen  the  peaks  of  the  Teton  in  the  morning.  We  passed  around 
it,  along  a  narrow  foot-path  close  to  the  water's  edge  and  at  the  bottom  of  a 
lofty  precipice.  Here  another  accident  occurred.  Three  of  the  pack-mules 
escaped  from  their  drivers,  and  pushed  up  so  high  among  the  rocks  that  the 
men  refused  to  follow  them.  Two  returned  in  safety,  of  their  own  accord,  but 
the  third  lost  its  footing  and  fell  down  a  vertical  descent  of  over  50  feet,  rolling 
into  the  river  and  swimming  to  the  opposite  shore. 

Part  of  the  pack  came  off  at  the  foot  of  the  precipice  and  was  picked  up,  but 
the  remainder  was  carried  across,  containing  two  bundles  of  bedding.  I  imme- 
diately ordered  the  party  to  encamp,  and  one  of  the  men  succeeded  in  crossing 
the  stream  despite  the  rapid  current.  He  found  the  mule  dead,  but  the  pack 
unharmed  save  by  water.  The  rapidity  of  the  current  rendered  some  expedient 
necessary  to  bring  the  latter  across,  and  a  stone  was  thrown  over  with  a  twine 
attached,  by  which  a  rope  was  drawn  to  that  bank  and  made  fast  to  the  pack. 
The  latter  was  then  turned  adrift  and  swung  around  to  our  side  of  the  stream. 
The  man  swam  the  current  without  apparent  difficulty  on  his  return. 

We  found  also,  on  counting  up  at  night,  that  one  of  our  pack-horses  was  miss- 
ing, thus  adding  another  to  the  mishaps  of  the  day.  The  distance  travelled  has 
been  15  miles,  and  our  course  has  borne  westward. 

Our  camp  is  well  located,  and  the  river  here  is  thirty  yards  wide,  four  feet 
deep,  and  has  a  current  of  five  or  six  miles  an  hour. 

Sunday,  June  10. — We  passed  the  day  in  camp,  the  rest  being  most  welcome 
to  all.  Both  the  injured  dragoon-horse  and  the  missing  pack-horse  were  brought 
in  at  noon,  and  I  am  in  hopes  the  former  will  be  soon  able  to  again  do  duty. 
The  day  has  been  changeable,  sunshine,  rain  and  snow,  alternating,  and  at 
evening  the  sky  was  clear,  but  clouded  up  before  I  could  complete  the  observa- 
tions I  had  commenced. 

Monday,  June  11. — We  continued  down  Gros  Ventre  fork  to-day,  and,  as  we 
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are  upon  the  regular  Indian  trail,  found  excellent  travelling.  For  the  first  seven 
miles  the  road  was  rather  hilly,  crossing  a  succession  of  spurs  running  down  to 
the  river's  edge,  but  as  we  climbed  the  last  we  saw  before  us  a  wide,  level  valley, 
known  as  Jackson's  Hole.  It  extends  up  the  river  apparently  to  the  main 
chain  of  mountains,  and  is  bounded  on  the  west  by  the  Teton  range,  along 
whose  foot  the  Snake  river  flows,  and  on  the  east  by  the  spurs  just  crossed  by 
us.  Its  probable  area  is  100  square  miles,  and  its  surface  was  covered  with 
luxuriant  vegetation,  the  prevalent  green  being  agreeably  relieved  by  the  bright 
yellow  of  a  small  variety  of  sun-flower  that  was  singularly  abundant.  Through 
this  valley  we  rode  rapidly,  crossing  Gros  Ventre  fork  in  its  midst,  and  pushed 
down  Snake  river  in  search  of  a  ford,  Bridger  declaring  that  we  could  find  none 
above. 

At  the  junction  of  the  fork  and  the  main  stream  we  were  forced  to  cross  a  bold 
bntte,  and  after  this  we  encamped  upon  the  river  bank,  our  day's  march  having 
been  25  J  miles,  the  extraordinary  distance  being  explained  by  the  excellence  of 
the  road  and  the  weather. 

While  en  route,  Mr.  Hutton  reported  that  he  had  discovered  a  band  of  Indians 
watching  us  from  the  hills,  and  that  when  approached  they  fled  rapidly.  This 
fact  led  me  to  conclude  that  they  were  Blackfeet,  to  whom  we  are  supposed  to  be 
indebted  for  previous  hostile  visits.  I  have  no  special  fears  from  their  neigh- 
borhood, as  they  will  probably  be  greatly  alarmed  at  the  fact  of  their  discovery, 
but  as  measures  of  precaution  I  ordered  the  train  to  close  up,  and  have  this 
evening  doubled  the  guard. 

After  encamping,  general  search  was  made  for  a  ford,  but  without  success. 
The  Snake  is  here  divided  into  innumerable  channels,  and  its  current  has  the 
rapidity  of  a  torrent.  We  discovered  a  band  of  Indians  upon  the  opposite  bank, 
and  a  party  visited  our  camp,  swimming  their  horses  across  the  stream.  They 
proved  to  be  Snakes,  and  confirmed  our  suspicions  that  the  others  seen  to-day 
upon  this  side  of  the  river  were  Blackfeet.  Our  visitors  were  totally  inoffensive 
in  appearance  and  action,  and  after  begging  a  few  plugs  of  tobacco  and  gratifying 
their  curiosity,  returned. 

Tuesday,  June  12. — We  moved  camp  this  morning  down  the  river  for  2  J  miles 
to  the  Indian  crossing,  hoping  that  it  might  prove  available  for  our  purposes. 
Lance  Corporal  Lovett  started  to  inspect  the  lord,  and  I  asked  him  to  go  as  far  as 
he  could,  and  report  to  me.  Lance  Corporal  Bradley  followed  him,  and  within 
twenty  minutes  Lovett  came  back  with  the  startling  news  that  Bradley  was 
drowned.  All  hands  started  for  the  rescue,  but  the  thickness  of  the  underbrush 
and  swiftness  of  the  current  rendered  any  serviceable  effort  impossible,  and,  as 
it  was  ascertained  he  had  been  swept  away  at  the  swiftest  part  of  the  current, 
all  hope  was  abandoned.  I  sent  men  below  to  find  the  body,  and  also  offered  the 
Indians  a  reward  for  its  recovery,  but  thus  far  all  has  been  in  vain.  The  calam- 
ity is  deplorable,  but  it  is  one  of  those  sad  accidents  for  which  blame  attaches 
to  no  one. 

All  attempts  to  find  a  ford  have  proved  futile,  but  we  have  picked  out  a  point, 
at  which  it  is  hoped  that  we  may  succeed  in  making  use  of  a  raft.  A  party 
under  charge  of  Mr.  Hutton  was,  therefore,  detailed  to  construct  one,  and  com- 
pleted it  late  in  the  afternoon.  We  shall  try  the  experiment  with  it  to-morrow. 
I  spent  most  of  the  day  with  a  single  attendant  exploring  the  river  above  Gros 
Ventre  fork  in  search  of  a  feasible  crossing.  I  drove  up  its  bottom  for  some 
eight  miles,  finding  it  to  be  some  forty  feet  lower  than  the  plain  we  had  traversed 
and  composed  of  a  black,  vegetable  mould,  through  which  it  would  be  impossible 
for  the  train  to  pass  at  this  stage  of  the  water,  aside  from  the  trouble  they  would 
subsequently  encounter  from  the  miry  bottom  of  the  stream.  After  a  ride  of 
thirty  miles,  I  returned  to  camp  without  accomplishing  anything.  The  river 
has  now  been  examined  for  a  distance  of  25  miles  along  its  bank  without  the  dis- 
covery of  any  kind  of  a  ford. 
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We  have  been  again  visited  to-day  with  heavy  showers. 

Wednesday,  June  13. — For  the  purpose  of  being  near  the  spot  at  which  the 
raft  was  to  be  tested,  I  this  morning  moved  camp  half  a  mile  further  down 
stream,  halting  the  train  in  the  edge  of  the  timber.  We  launched  the  raft  and 
attempted  to  guide  it  by  a  rope  to  the  shore,  the  current  being  too  rapid  to  turn 
it  adrift,  but  it  even  then  behaved  so  badly  that  it  was  promptly  pronounced  a 
complete  failure. 

Before  this,  however,  I  had  resolved  to  try  Bridger's  ingenuity,  and  had 
ordered  him,  with  such  men  as  could  be  spared,  to  construct  a  boat.  After  the 
raft  fiasco  I  found  that  he  had  made  good  progress,  and  I  immediately  put  all 
hands  at  work  upon  this  undertaking.  The  framework  was  of  course  easily 
constructed,  but  our  great  difficulty  was  to  devise  a  covering,  there  being  no 
skins  in  our  possession,  and  our  gutta-percha  blankets,  which  were  purchased 
in  New  York,  being  almost  worthless.  We  were  compelled  to  make  use  of 
them,  however,  protecting  them  by  a  lodge-skin  of  Bridger's,  and  to  render  them 
more  completely  impervious  to  water  I  had  large  quantities  of  resin  gathered 
from  the  pine  in  the  vicinity,  and  thickly  coated  them  with  this  substance.  By 
night  a  very  respectable  boat  was  completed,  rude  in  appearance,  but  promising 
to  be  serviceable.  Its  length  was  12J  and  its  beam  3J  feet,  and  it  was  remark- 
able for  the  fact  that  it  was  constructed  entirely  without  nails  or  spikes,  the 
framework  being  bound  together  with  leather  thongs  and  the  covering  fastened 
on  by  this  common  device  of  the  traders  of  this  section. 

At  the  point  at  which  we  shall  to-morrow  attempt  to  cross  there  are  three 
channels  about  100  yards  in  width.  Through  two  of  these  a  loaded  horse  can 
swim  without  difficulty,  but  in  the  third  the  current  is  far  too  deep  and  swift. 
Between  these  channels  we  shall  have  to  carry  our  packs  by  hand:. 

To-day,  for  the  first  time  since  coming  among  the  mountains,  we  have  not 
been  visited  by  rain. 

Thursday,  June  14. — We  launched  our  boat  at  9  a.  m.  and  were  compelled  to 
carry  it  for  nearly  a  mile  over  sloughs  and  islands  to  a  suitable  point  of  start- 
ing. It  was  then  manned  by  four  of  our  best  swimmers  and  laden  with  a  few 
goods,  and  thus  succeeded  in  safely  crossing  the  first  channel.  A  point  was 
then  selected  at  which  the  other  two  channels  could  be  crossed  simultaneously, 
but  the  crew  of  four  were  compelled  to  carry  the  boat  and  goods  again  for 
nearly  half  a  mile.  They  succeeded  at  last  in  reaching  the  other  bank,  and 
then  carried  the  boat  to  a  point  above  at  which  they  could  avoid  the  three  chan- 
nels and  thus  make  the  return  trip  at  one  crossing.  It  was  5  o'clock,  however, 
before  they  reached  our  side  of  the  river  again,  and  we  were  thus  compelled  to 
suspend  further  labor  for  the  day,  save  preparations  for  an  early  start  to-mor- 
row. The  boat  requires  a  crew  of  three  men  to  manage  her,  and  it  will  thus  be 
necessary  to  load  her  lightly  and  make  many  trips.  I  regret  the  delay,  but  it 
is  unavoidable,  and  the  fact  that  the  river  is  apparently  rising  this  evening  is 
additionally  discouraging. 

Friday,  June  15. — We  this  morning  commenced  systematic  labor  in  crossing 
the  river.  One  detachment  carried  the  goods  from  camp  nearly  a  mile  through 
marshes  and  among  small  channels  to  the  point  at  which  they  were  loaded  in 
the  boat.  In  crossing,  the  frail  craft  would  reach  the  opposite  shore  fully  one 
quarter  of  a  mile,  by  actual  measurement,  below.  She  would  then  be  carried 
by  another  party  700  paces  up  the  stream  and  again  launched,  reaching  our 
shore  200  paces  below  the  point  of  original  departure,  and  being  carried  up  that 
distance  by  another  detachment  and  reloaded  for  the  next  trip 

After  these  arrangements  had  been  perfected  and  placed  in  working  order,  the 
round  trip  consumed  but  three-quarters  of  an  hour,  and  we  made  17  during  the 
day.  As  the  current  was  so  swift  we  were  compelled  to  carry  over  everything 
in  the  boat,  and  the  result  is  that  many  goods  still  remain  upon  the  east  shore 
this   evening,  as  well  as  15  of  the  party.     I  hope  to-morrow  to  complete  the 
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work.  We  have  made  several  ineffectual  attempts  to-day  to  swim  the  herd 
across,  but  the  moment  they  reach  the  swift  current  they  put  back,  and  thus  far 
our  efforts  have  been  in  vain,  no  one  daring  to  venture  to  lead  them.  This 
evening  they  are  in  charge  of  the  sergeant  of  the  guard. 

Saturday,  June  16. — We  resumed  operations  this  morning  by  getting  the 
herd  across  the  river.  They  were  driven  to  the  three  channels,  at  which  the 
boat  first  crossed,  and  Lance  Corporal  Lovett  volunteered  to  lead  them.  They 
were  divided  into  two  bands,  and  after  great  trouble  were  finally  induced  to 
follow  him.  All  at  last  reached  the  west  bank  in  safety,  although  some  swam 
or  drifted  fully  a  mile  down  stream.  After  this  the  boat  resumed  her  trips,  not- 
withstanding the  fact  that  the  crew  were  so  sore  and  sunburnt  from  their  yes- 
terday's exposure  and  efforts  as  to  be  almost  incapacitated  for  further  labor. 

Ten  trips  were  made,  and  all  persons  and  effects  ferried  across  save  the  odom- 
eter wheels,  which  I  have  decided  to  abandon,  as  the  attempt  to  bring  them 
across  would  be  manifestly  attended  by  too  great  risk.  Everything  is  greatly 
scattered  and  disordered  and  repacking  will  be  a  serious  task,  necessarily  con- 
suming much  time.  The  river  at  the  point  at  which  we  have  crossed  it  is  100 
yards  in  width.  The  boat  has  drifted  in  each  trip  one-quarter  of  a  mile  down 
stream,  and  yet,  notwithstanding  an  eddy  in  the  middle  which  has  been  improved 
by  paddling  up  and  across  stream,  the  time  consumed  in  each  passage  has  been 
but  two  minutes.  From  these  facts  I  estimate  the  rapidity  of  the  current  here 
to  be  at  least  10  miles  per  hour. 

Sunday,  June  17. — After  our  arduous  week's  work  the  rest  of  to-day  has 
been  most  grateful.  The  only  work  done  was  the  gathering  together  of  the 
packs  and  a  few  such  preparations  for  the  journey  to-morrow.  Mr.  Alexander, 
my  foreman,  attempted  to  bring  the  odometer  wheels  across  on  a  raft,  but  failed, 
and  was  compelled  to  abandon  them  in  the  middle  of  the  stream 

We  were  visited  by  Indians  to-day,  among  whom  was  Cut-Nose,  whom 
Bridger  declares  to  be  the  hereditary  chief  of  the  Snakes.  I  made  him  a  small 
present,  and  from  the  others  the  men  purchased  some  capital  trout. 

The  day  has  been  warm  and  mosquitoes  very  annoying.  Last  night,  however, 
there  was  a  heavy  frost,  and  yesterday  a  slight  snow-storm,  and  the  weather  is 
thus  well  spiced  with  variety. 

Our  camp  is  now  on  the  right  or  west  bank  of  Lewis  or  Snake  river  and 
about  10  miles  southeast  of  the  highest  of  the  Tetons,  the  most  noted  land- 
marks in  this  region.  They  are  basaltic  peaks,  rising  not  less  than  5,000  feet 
above  the  level  plain  of  Jackson's  Hole,  and  are  visible  from  a  great  dis- 
tance in  all  directions.  Our  route  out  of  this  valley  will  be  to  the  westward 
and  across  the  mountain  chain  of  which  they  form  a  part,  and  which  forms  the 
western  boundary  of  the  valley  we  are  now  in. 

Monday,  June  18. — The  straying  of  some  of  the  herd  prevented  an  early 
start,  but  by  8  o'clock  we  were  in  motion,  marching  due  westward  towarJs  the 
mountains  and  crossing  a  fine  stream  about  one  and  one-half  mile  from  camp. 
In  ascending  the  Teton  range  we  took  advantage  of  the  valley  of  a  mountain 
stream  flowing  down  its  side,  following  a  narrow  bridle-path,  skirting  the  foot 
of  a  precipice  upon  one  hand  and  the  bank  of  the  dashing  brook  upon  the  other. 
Towards  the  last  the  slope  became  quite  steep,  but  the  road  was  far  from  bad 
for  a  pack-train.  We  passed  across  the  summit  of  the  range  without  difficulty, 
but  upon  coming  to  the  western  slope  found  our  descent  seriously  obstructed  by 
immense  snow-banks,  completely  blocking  up  the  Indian  trail  which  we  were 
following. 

We  had  previously  seen  a  number  of  these,  but  had  succeeded  in  avoiding 
them.  It  seemed  to  be  indispensable  that  we  should  do  so  in  this  case,  and  we 
therefore  climbed  a  spur  some  200  feet  higher,  passed  over  it  and  picked  out  a 
path  along  the  mountain  side  until  we  had  descended  below  the  snow  region. 
At  some  points  the  difficulties  encountered  were  very  great,  and  at  one  time  in 
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the  descent  the  safety  of  those  ahead  was  seriously  endangered  by  rolling  stones 
loosened  by  those  in  the  rear.  This  pass  is  probably  a  capital  one  when  not 
obstructed  by  snow,  but  it  was  with  the  greatest  difficulty  that  we  found  our 
way  through.  Its  summit  is  seven  miles  distant  from  the  river  and  1,900  feet 
above  it.  On  the  west  side  we  descended  1,000  feet,  vertical  measurement,  in 
a  distance  of  less  than  two  miles.  On  the  summit  I  noticed  a  pine  tree  bearing 
this  inscription  :  "  J.  M.,  July  7th,  1832;  and  July  II,  1833." 

After  passing  over  the  steepest  part  of  the  descent  we  entered  the  valley  of 
a  small  stream,  much  more  gradual  in  its  downward  slope,  and  after  a  further 
advance  of  about  eight  miles  encamped  upon  its  banks  on  the  edge  of  Pierre's 
Hole,  the  length  of  the  day's  march  being  by  estimate  18  miles.  Among  the 
pine  through  which  we  passed  to-day  I  noticed  some  splendid  trees  fully  four 
feet  in  diameter.     The  larger  part,  however,  are  about  of  telegraph-pole  size. 

Tuesday,  June  19. — Our  course  to-day  has  borne  nearly  due  north,  passing 
down  through  Pierre's  Hole,  which  almost  deserves  the  extravagant  praise 
bestowed  upon  it  by  Bridger,  who  declares  it  to  be  the  finest  valley  in  the 
world.  It  is  between  20  and  24  miles  in  length,  and  seven  or  eight  in  width  ; 
its  gently  undulating  surface  being  covered  with  vegetation  of  the  greatest 
luxuriance,  and  carpeted  with  innumerable  flowers  of  brilliant  hue  and  the 
richest  variety.  It  is  bounded  upon  all  sides  by  snow-capped  peaks,  while 
through  its  centre  flows  a  fine  stream  fed  by  many  branches  finding  their  sources 
in  the  neighboring  mountains. 

The  latter,  whose  banks  are  uniformly  muddy,  have  retarded  our  progress 
somewhat,  but  we  have  advanced  very  rapidly,  and  encamped  at  10  o'clock, 
after  a  march  of  between  17  and  18  miles.  The  Tetons  have  shown  off  finely 
upon  our  right  to-day,  and  in  front  and  to  the  left  of  our  course  arlofty,  snow- 
clad  peak  is  visible,  which  Bridger  declares  to  be  at  the  head  of  the  middle 
fork  of  the  Jefferson.  We  are  seeking  the  head  of  the  Madison,  and  at  pres- 
ent there  are  no  obstacles  in  sight  threatening  to  intercept  our  route.  Not- 
withstanding the  beauty  and  fertility  of  the  valley  we  have  seen  no  game, 
squirrels  being  the  largest  animals  that  have  crossed  our  path,  while  of  birds  only 
a  few  curlew  and  others  of  the  smaller  varieties  have  been  visible.  These  cir- 
cumstances are  to  be  regretted,  as  with  our  limited  stock  of  provisions  a  con- 
stant supply  of  fresh  meat  is  very  desirable. 

Wednesday,  June  20. — This  morning  we  left  the  charming  valley  of  Pierre's 
Hole,  and  continued  our  march  northward  over  an  open,  rolling  country,  the 
hills  varying  from  100  to  200  feet  in  altitude,  and  occasionally  sloping  steeply 
to  the  banks  of  small  streams,  now  greatly  swollen  and  difficult  to  cross  for  this 
reason.  A  marked  peculiarity  of  these  hills  is  the  decaying  trunks  of  aspens 
scattered  about,  showing  that  at  no  remote  day  they  were  covered  with  this  tree. 

The  soil  is  uniformly  good,  and  a  fine  growth  of  grass  prevails  everywhere. 
About  10  o'clock  we  passed  a  fine  stream  and  an  excellent  camping  ground, 
but  as  I  was  anxious  to  get  ahead  as  rapidly  as  possible,  I  decided  not  to  halt, 
but  to  push  on  for  an  hour  or  two  longer.  On  ascending  the  next  hill  we  found 
a  thick  growth  of  pines  and  aspens,  with  dead  timber  lying  in  all  directions. 

Bridger  and  myself  pushed  our  way  carefully  in  advance  among  these  obstruc- 
tions, passed  over  the  ridge,  and  thence  down  by  a  steep  descent  into  the  valley 
of  a  large  stream,  which  Bridger  declared  to  be  Henry's  fork,  confessing  that 
he  had  entirely  mistaken  his  locality,  and  that  he  was  greatly  surprised  at  find- 
ing this  formidable  river  here. 

As  it  constituted  an  insuperable  barrier  to  our  immediate  progress,  I  ordered 
the  train  to  return  to  the  camping  ground  passed  early  in  the  afternoon  and 
halt  there  for  the  night.  With  the  guide  I  commenced  a  thorough  examination 
of  the  stream ;  we  found  it  apparently  too  deep  to  ford,  flowing  between  high 
banks  and  with  a  swift  current.  We  .went  down  its  valley  and  attempted  to 
find  fords  at  a  number  of  points,  but  unsuccessfully.     I  at  last  left  Bridger  to 
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continue  explorations,  and  crossed  over  the  hills  to  camp  and  ordered  the  men 
to  immediately  commence  the  construction  of  another  boat. 

By  night  its  framework  was  finished  and  ready  to  be  carried  to  the  river 
bank  early  in  the  morning.  Bridger  returned  and  reported  having  found  an 
excellent  place  for  crossing  the  stream  by  boat,  with  a  good  camping  ground 
upon  both  banks.  The  pack-master  and  one  of  the  men  whom  I  had  sent  up 
stream  in  search  of  a  ford  came  back  after  an  unsuccessful  trip. 

The  day  has  been  chilly,  rendering  overcoats  not  only  comfortable  but  neces- 
sary, and  this  afternoon  a  hail-storm,  accompanied  by  a  squall  that  blew  down 
our  tents,  visited  us  and  left  the  atmosphere  even  colder  than  before. 

Thursday,  June  21. — We  made  a  very  early  start  this  morning  and  reached 
the  river  bank  at  7  a.  m  ,  after  a  march  of  three  miles.  We  commenced  putting 
the  boat  together  and  had  half  completed  the  work,  when  one  of  the  men  whom 
I  had  sent  below  returned  with  the  announcement  that  he  had  found  a  ford  that 
was  practicable  for  our  larger  animals.  We  immediately  availed  ourselves  of 
this  discovery,  and  by  making  two  trips  with  our  more  powerful  beasts,  carried 
everything  across  and  encamped  upon  the  opposite  bank,  the  day  being  far 
advanced  and  Bridger  desiring  to  reconnoitre  the  country  ahead.  After  a  long 
absence  he  returned  and  stated  that  some  thick  pines  would  constitute  the  only 
serious  obstacle  to  our  progress  that  need  be  immediately  dreaded.  As  the  herd 
is  in  excellent  condition,  and  the  roads  promise  well,  I  still  hope  to  fulfil  my 
engagement  with  Lieutenant  Maynadier  and  reach  the  Three  Forks  of  the 
Missouri  by  the  last  of  the  month. 

Friday,  June  22. — We  left  the  bank  of  Henry's  fork  this  morning,  passing 
directly  over  the  hills,  our  course  being  about  north-northwest.  The  country 
traversed  differs  but  little  from  that  through  which  we  passed  day  before  yes- 
terday, save  that  the  aspens  and  pines  have  increased  in  thickness  and  threaten 
to  become  impenetrable.  The  Mien  timber  also  forms  a  serious  obstacle,  and 
I  greatly  feared  (though  in  this  I  was  agreeably  disappointed)  that  we  should 
lose  some  of  our  animals  by  snagging.  The  services  of  a  pioneer  party,  to  both 
clear  and  "  blaze"  the  way,  were  needed  throughout  the  entire  march. 

Early  in  the  day  we  passed  a  large  stream  which  Bridger  declared  to  be 
Spring  fork.  Some  distance  further  on  we  reached  a  second,  about  40  yards 
in  width,  which  he  hesitatingly  pronounced  to  be  Lake  fork,  and  up  the  valley 
of  the  latter  we  determined  to  go,  preferring  this  course  to  further  continuing 
among  the  timber.  After  about  three  miles  advance,  however,  we  came  to  the 
"  spring,"  showing  that  Bridger  had  been  mistaken,  and  that  this  was  Spring 
fork.  The  "  spring"  is  the  largest  I  have  ever  heard  of,  and  furnishes  two- 
thirds  of  the  volume  of  water  in  the  stream,  bursting  forth  from  the  hillside 
and  reaching  the  main  channel  by  a  beautiful  waterfall  of  over  30  feet  in  height. 
This  feature  of  the  country  is  not  easily  to  be  forgotten,  and  is  famous  all  through 
this  region. 

We  continued  up  a  small  branch  of  this  fork  for  two  or  three  miles  above 
the  spring,  when  the  valley  becoming  too  narrow  we  left  it  and  entered  an  open 
marshy  spot  among  the  pines,  upon  which  we  encamped,  as  it  afforded  sufficient 
grass  (though  of  a  poor  quality)  for  our  animals.  The  mosquitoes  have  been 
very  troublesome  during  the  day,  but  the  night  was  so  cold  that  not  only  did 
their  persecutions  cease,  but  ice  formed  in  our  buckets  to  the  thickness  of  a 
quarter  of  an  inch. 

This  afternoon  our  hunter  killed  a  large  bear,  giving  us  thus  our  first  taste  of 
fresh  meat  for  nearly  a  week.  The  camas  plant  also  abounds  in  this  vicinity, 
and  it  has  been  to-day  gathered  and  cooked,  adding  the  vegetable  element  to 
our  bill  of  fare.  The  camas  is  a  bulbous  plant  that  bears  a  beautiful  blue 
flower.  Its  bulbs,  which  alone  are  edible,  are  from  a  half  to  a  single  inch  in 
diameter,  resemble  onions  save  in  their  peculiar  flavor,  and  apparently  contain 
a  large  proportion  of  glutinous  matter. 
Ex.  Doc.  77 7 
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A  fine  comet  ia  this  evening  visible  in  the  heavens. 

£rirt*T }Z  23.-We  started  this  morning  with  the  determination  of 
pnfbllg  S/  unti!  we  should  emerge  from  the  woods  that  now ^surround us 
We  have  been  iourneying  between  the  Spring  and  Lake  forks  ot  Henry  s 
Tver  and  found  our  road  obstructed  by  stnnted  pines,  fal  en  and  decaying  trees 
Tserles  of  low  marshes,  and  occasionally  by  sharp  basaltic  rocks.     Onr  progres 
was  tnus neLSy  slow  and  laborions,  save  when  we  were  enabled  to  assist 
mirselves  by  a  deserted  Indian  trail  which  was  occasionally  available. 

After  much  of  this  hard  travelling  we  at  length  reached  an  open  prairie  of  firm 
basaltic  Tavel,  over  which  we  marched  rapidly  for  more  than  an  hour,  passing 
ihrongi  one  oi^two  marshes  cansed  by  small  tributaries  of  the  river  and  p opu- 
lated  by  myriads  of  mosquitoes  that  annoyed  us  immeasurably.  Fiom this ,« 
7£  clpeVd  to  again  enter  the  pines  but  soon  «"**£**»*&£& 
and  bv  following  it  ultimately  reached  the  bank  of  Lake  foi k  ltsett.  we touna 
this  stream  to  be  here  100  yards  wide,  three  feet  deep,  and  with  a  current  of  two 
mUes  perTiour  We  crossed  it  without  difficulty  and  encamped  in  a  clear  space 
nnon  its  rieht  bank,  some  ten  feet  above  the  water.  ,       . 

Tame  la  been  abundant  to-day,  and  we  have  seen  two  large  herds  of  elk. 
The  hnnter  has  als killed  two  deer  and  an  antelope.  Bridger  says  that  we  are 
now  htough  the  timber,  and  that  there  is  nothing  to  further  delay  our  progress 
toTheThrfe  Forks.  Our  latitude  to-night  is  44°  30',  a  distance  of  about  2o  miles 
from  the  point  at  which  the  divide  is  placed  on  the  maps. 

Sunday  June  24.— We  have  passed  the  day  quietly  in  camp,  holding  the  usual 
se"  The  morning  was  warm  and  pleasant,  but  it  has  rained  all  the  after- 
noon  and  this  evening  the  temperature  is  much  cooler. 

Monday  June  25.-We  started  this  morning  in  a  northeasterly  direction  foi 

and  then  emerging  into  an  open  and  almost  level  prairie,  in  which  is  located. 
HWs  lake  At  first  we  found  the  travelling  quite  marshy,  but  soon  reached 
fam  ground  and  advanced  with  unusual  rapidity  The  prairie  was  beau  i  ul 
with  ftXuriant  growth  of  young  grass,  and  bands  of  antelope  were  scattered 
about  u«  on  all  sidfs,  three  or  four  being  killed  in  the  course  of  «*■«*•.- 
About  ten  miles  from  camp  we  re-crossed  Lake  fork,  which  is  here  a  rapid 
Strtte  25  yards  wide  and  three  feet  deep,  flowing  between  muddy  banks  and 
then  pa-ed  to  the  east  of  Henry's  lake,  being  obliged  to  keep  some  distance 
rem  S  immediate  banks  on  account  of  their  swampy p™*^  *ttS 


The  pa*s  is  only  four  miles  from,  and  200  feet  above  the  lake  and  so  level 
thai  it  ^s  difficult 7to  locate  the  exact  point  at  which  the  waters  divide  IU 
about  a  mile  in  width,  with  the  sides  sloping  gently  to  the  centre.  The  barom 
*tT«tood  at  23  65  inches,  indicating  a  height  of  6,350  feet  above  the  sea  level, 
6  ,500  lee  Lwer  than  the  suinmifof  the§  South  pass.  The  approaches  npon 
either  side  are  remarkable,  being  of  about  a  uniform  ascent  of  50  feet Jo  tte 
mile,  and  thus  affording  unequalled  facilities  for  either  wagon  road o ^  ra.hoad 
purposes.  I  named  it  Low  pass,  and  deem  it  to  be  one  of  the  most  remakabie 
^important  features  of  the  topography  of  the  Rocky  "^KJ^^,  the 

After  passing  over  the  mountain  we  marched  about  ten  miles  and  leachea  tne 
bant  o/Z  Madison  below  the  canon.     We  found  to ,  nve, Mjjtata* M 
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among  the  hills,  and  hope  to  soon  be  surrounded  again  by  this  species  of  game. 
Appearances  now  favor  our  reaching  the  Three  Forks  by  the  last  of  the  week, 
and  if  Lieutenant  Maynadier  is  prompt,  I  shall  start  for  the  Eclipse  on  Monday 
next. 

After  crossing  Lake  fork,  Mr.  Hutton,  Dr.  Hayden,  and  two  attendants  turned 
to  the  east  and  visited  the  pass  over  the  mountains,  leading  into  the  Burnt  Hole 
valley.  They  found  the  summit  distant  only  about  five  miles  from  our  route, 
and  report  the  pass  as  in  all  respects  equal  to  that  through  which  the  train  had 
gone.  From  it  they  could  see  a  second  pass  upon  the  other  side  of  the  valley, 
which  Bridger  states  to  lead  to  the  Gallatin.  He  also  says  that  between  that 
point  .and  the  Yellowstone  there  are  no  mountains  to  be  crossed ;  and  if  this  is 
true,  these  passes  unquestionably  offer  the  best  route  for  a  continental  railroad. 
From  them  to  the  westward,  there  is  an  easy  road  over  Camas  Prairie  and  thence 
down  to  Lewis  fork. 

We  narrowly  avoided  a  serious  casualty  to-day,  the  carbine  of  one  of  the 
escort  being  accidentally  discharged  while  lying  across  his  saddle;  the  contents 
fortunately  missed  any  of  the  party,  but  seriously  wounded  one  of  the  dragoon 
horses.     I  am  in  hopes,  however,  of  being  able  to  save  the  animal's  life. 

Tuesday,  June  26. — One  of  the  men  this  morning  accidentally  shot  himself 
while  wiping  out  a  loaded  gun;  a  part  of  the  iron  ramrod  struck  him  near  the 
left  nipple,  passed  through  the  fleshy  part  of  the  breast,  hit  and  glanced  off  from 
the  shoulder-bone,  and  emerged  a  little  below  the  point  of  the  right  shoulder. 
It  was  at  first  feared  that  the  wound  was  mortal,  and  I  ordered  back  the  herd 
which  was  at  the  time  being  driven  up  for  the  start.  A  careful  surgical 
examination,  however,  revealed  the  fact  that  it  was  only  a  flesh  wound,  and 
after  it  had  been  dressed  I  gave  the  order  for  the  march.  A  litter  was  at  first 
prepared  for  the  injured  man,  but  a  travais  being  recommended,  that  was  ulti- 
mately tried. 

By  10  o'clock  we  were  under  motion  passing  down  the  valley  of  the  Madison, 
which  is  at  this  point  from  one  to  two  miles  wide,  and  consisting  of  three  dis- 
tinctly defined  terraces,  nearly  level  but  with  precipitous  sides.  Occasionally 
these  run  together,  rendering  some  steep  climbing  necessary,  but  aside  from  this 
the  travelling  was  excellent.  After  a  march  of  about  six  miles  it  was  found  that 
the  wounded  man  was  growing  worse,  and  a  halt  was  ordered  for  the  day.  I  have 
had  a  horse  litter  prepared  for  him  for  to:morrow,  and  trust  that  this  will  prove 
a  relief. 

Wednesday,  June  27. — We  encamped  last  night  at  the  junction  of  the  Mad- 
ison and  Rosse's  fork,  and  this  morning  were  compelled  to  retrace  our  steps  for 
a  short  distance  to  reach  the  Indian  trail  that  led  to  a  ford  through  the  latter 
stream.  We  crossed  it  after  descending  steep  banks,  and  then  passed  on  down 
the  Madison.  For  ten  miles  the  terrace  formation  continued,  necessitating  the 
occasional  passage  up  and  down  of  steep  slopes,  but  at  this  distance  the  trail  we 
were  following  ran  along  the  precipitous  side  of  a  hill  some  300  feet  in  height ; 
it  thence  passed  down  to  a  narrow  bottom  and  around  the  base  of  a  huge  bluff, 
whose  frowning  crags  overhung  a  narrow  path  along  the  edge  of  the  river. 
After  this  it  again  ascended  to  the  summit  of  the  hill,  where  we  found  ourselves 
upon  a  broad  and  level  plain,  over  which  we  travelled  rapidly,  being  in  one  or 
two  instances  compelled  to  descend  to  the  river  bank  and  again  scale  the  hill- 
side. Towards  the  latter  part  of  the  day  it  was  difficult  to  find  a  good  camping 
ground,  and  it  was  only  after  a  march  of  25  miles  that  we  were  able  to  obtain  a 
suitable  location.  Even  here  only  driftwood  and  a  few  willows  furnished  us  a 
scanty  supply  of  fuel.  Our  injured  man  has  fared  finely  to-day,  and  the  horse 
litter  has  answered  its  purpose  perfectly.  Three  antelopes  have  been  shot  dur- 
ing the  march,  and  we  are  thus  abundantly  provided  with  fresh  meat;  our  other 
supplies  are  giving  out,  however.  Some  small  snow  banks  have  been  seen, 
affording  evidence  of  the  great  depth  of  the  fall  in  this  region  last  winter. 
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The  face  of  the  country  has  changed  greatly,  and  is  rapidly  assuming  the 
appearance  of  the  Missouri  near  Fort  Pierre  and  below.  The  rugged  mountains 
are  receding,  and  their  places  are  being  taken  by  rounded  and  barren  hills.  The 
valley  is  also  almost  destitute  of  wood,  and  the  grass  is  becoming  brown  and 
scarce.  The  banks  of  the  numerous  small  streams  emptying  into  the  river  are 
skirted  with  a  narrow  figure  of  willows,  alders,  and  aspens,  and  the  valley  tjhus 
presents  the  appearance  of  a  farm  divided  into  lots  by  hedges.  It  is  needless 
to  add  that  the  prospect  is  far  less  inviting. 

Thursday,  June  28. — We  continued  our  course  down  the  Madison,  following 
the  river  bottom  for  the  first  six  miles,  and  crossing  in  our  route  a  large  number 
of  sloughs  and  miry  streams.  For  most  of  the  distance  the  river  was  fringed  by 
a  low  and  narrow  growth  of  cotton,  woods,  and  willows.  At  one  point  a  couple 
of  buffaloes  were  discovered  on  the  opposite  bank,  which  became  alarmed  at  our 
appearance,  dashed  headlong  down  stream,  crossed  it  ahead  of  the  train,  and 
climbed  the  hill  just  in  time  to  meet  our  hunter,  who  killed  one,  thus  providing 
ns  with  the  first  buffalo  meat  of  the  season. 

After  leaving  the  bottom  we  followed  the  first  plateau,  finding  the  travelling 
somewhat  improved.  Our  route  diverged  slightly  from  the  course  of  the  river 
which  here  bears  off  to  the  right,  entering  a  canon  through  a  range  of  broken 
hills  crossing  the  valley.  We  pushed  on  to  this  transverse  range  and  encamped 
at  the  foot  of  its  slopes  on  the  banks  of  a  stream  taking  its  rise  in  the  mountains 
and  emptying  into  the  Madison  at  a  distance  of  about  four  miles.  The  ground 
in  its  immediate  vicinity  was  marshy,  but  the  location  of  our  camp  on  the  hill- 
side is  perfectly  dry.     The  distance  of  the  day's  march  was  18  miles. 

This  range  of  hills  makes  the  valley  down  which  we  have  been  travelling  a 
"hole,"  resembling,  but  larger  than,  Pierre's  or  Jackson's  holes  already  passed. 
It  has  steadily  widened  as  we  have  descended  the  river,  and  at  last  night's  camp 
its  breadth  was  at  least  15  miles.  The  surrounding  mountains  are  rugged,  and 
in  many  instances  covered  with  snow.  They  slope  steeply  to  the  plateau  upon 
which  we  have  been  advancing,  and  thence  descend  by  irregular  steps  to  the 
river  bank.  All  the  terraces  of  which  the  valley  is  constituted  are  now  covered 
with  a  luxuriant  growth  of  bunch  grass,  affording  at  this  season  pasturage  of 
the  finest  quality  and  great  extent.  Antelopes  have  been  visible  in  large  num- 
bers upon  all  sides. 

Friday,  June  29. — To-day  we  have  climbed  the  hills  that  last  night  intercepted 
our  path.  The  summit  of  the  first  ridge  was  reached  by  a  long  and  easy  slope 
of  about  five  miles.  We  then  descended  into  an  interlying  valley  forming  the 
bed  of  a  small  stream,  and  after  a  not  very  difficult  march  of  10  or  12  miles, 
scaled  the  summit  of  a  second  ridge  from  which  we  obtained  our  first  view  of 
the  three  forks  of  the  Missouri.  A  march  of  five  miles  further  brought  us  to 
the  edge  of  the  level  plain  in  which  the  Jefferson,  Madison,  and  Gallatin  effect 
their  junction,  and  as  there  was  no  available  camping  ground  to  be  found  we 
pushed  on  until,  at  5  p.  m.,  we  reached  the  Madison  again,  having  travelled  the 
very  unusual  distance  during  the  day  of  35  miles.  We  then  encamped,  finding 
but  little  timber  in  our  vicinity,  although  considerable  is  seen  on  the  banks  of 
the  Jefferson,  and  some  on  those  of  the  Madison,  chiefly  on  the  sides  next  the 
bluffs.  mi      v  3t 

The  valley  at  this  point  is  wide  and  inclined  to  marshiness.  The  Madison 
flows  in  a  winding  channel,  badly  cut  up  by  islands  and  sloughs,  and  as  the 
barometer  indicates  a  fall  of  1,000  feet  since  we  left  it  last  night  it  must  be  a 
continuous  rapid  through  the  canon,  or  a  succession  of  cascades.  Bridger, 
however,  denies  the  existence  of  any  perpendicular  fall,  and  I  am  inclined  to 
regret  not  having  explored  it  throughout  its  entire  length,  if  it  had  been  possible. 
There  are  no  signs  of  the  arrival  of  Lieutenant  Maynadier,  and  I  fear  that  he 
will  not  reach  here  in  time  to  enable  me  to  undertake  my  northern  trip  to  visit 
the  line  of  the  total  eclipse  on  the  18th  proximo.  Rain  and  thick  clouds  pre- 
sented observations  at  night. 
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Saturday,  June  30. — Our  energies  have  been  to-day  devoted  to  preparations 
for  crossing  the  rivers.  Early  in  the  morning  a  small  party  was  sent  up  the 
Jefferson  in  search  of  a  ford  while,  with  Dr.  Hayden,  I  rode  over  to  the  same 
stream  and  thence  down  to  its  point  of  union  with  the  Madison  in  pursuit  of  a 
better  camping  ground,  and  a  feasible  point  of  crossing.  Meanwhile  the  others 
of  the  expedition  were  employed  in  the  manufacture  of  another  boat,  which  it 
was  evident  we  should  need  to  communicate  with  Lieutenant  Maynadier,  if  for 
no  other  purpose.  I  found  an  excellent  camping  ground  400  yards  above  the 
junction  of  the  two  rivers  on  a  narrow  neck,  only  37  paces  in  width,  while  those 
exploring  the  Jefferson  reported  that  they  had  discovered  a  ford  practicable  for 
the  animals  but  not  for  the  packs. 

I  therefore  determined  to  move  camp  to  the  selected  spot,  complete  there  the 
boat  of  which  I  found  the  frame  nearly  constructed,  by  it  convey  the  goods 
and  supplies  across,  and  send  the  animals  around  by  the  ford  A  severe  rain 
storm  delayed  us  somewhat,  but  after  it  was  over  we  moved  camp  and  consumed 
the  rest  of  the  day  in  finishing  the  boat. 

Observations  for  latitude  locate  us  at  45°  55f,  some  distance  north  of  Lewis 
and  Clark's  calculations,  but  corresponding  with  the  position  of  the  Three  Forks 
in  Lieutenant  Warren's  map. 

The  valley  of  the  Three  Forks  has  been  most  accurately  depicted  by  Lewis 
and  Clark.  I  ascended  to-day  a  hill  in  the  vicinity  of  our  morning's  camp,  and 
compared  the  details  of  their  journal  with  the  scene  before  me.  Their  descrip- 
tion was  verified  in  every  respect,  even  to  the  point  they  specified  as  suitable 
for  a  fortification.  With  their  judgment  in  this  respect,  however,  I  must  differ, 
as  the  location  is  commanded  by  higher  hills,  and  any  work  thereon  could  be 
easily  carried  by  a  suitably  armed  force.  If,  however,  it  should  be  only  intended 
to  defend  the  canon,  which  the  Missouri  enters  just  below,  it  would  perfectly 
meet  that  requirement. 

Sunday,  July  1. — The  day  has  been  passed  quietly  in  camp.  One  of  the 
men  this  morning  swam  the  Jefferson  and  reported  that  we  were  encamped  upon 
simply  one  channel  of  the  river,  a  large  island  intervening,  and  "two  others 
equally  formidable  will  have  also  to  be  crossed  before  we  shall  reach  the  opposite 
bank.  This  fact,  together  with  the  non-arrival  of  Lieutenant  Maynadier,  has 
decided  me  to  cross  the  Madison  and  Gallatin,  instead  of  the  Jefferson,  and  go 
down  to  Fort  Benton  by  the  east  bank  of  the  Missouri.  If  the  other  detach- 
ment shall  not  arrive  before  we  have  completed  our  crossing  we  can  advance 
towards  the  Yellowstone  until  we  meet  them,  and  thence  push  to  Fort  Benton. 
By  this  course  Ave  shall  save  them  the  trouble  of  crossing  to  the  Three  Forks, 
and  will  also  explore  a  country  less  familiar  than  that  to  the  west  of  the  Missouri. 
We  observed  this  evening  lunar  distances  for  longitude,  but  the  moon  was  so 
low  that  they  were  not  very  valuable. 

The  day  has  been  warm  and  the  musquitoes  exceedingly  troublesome. 

Monday,  July  2. — In  accordance  with  my  new  plan  adopted  yesterday,  all 
hands  were  set  at  work  upon  the  boat  this  morning,  that  it  might  be  immediately 
completed  for  the  crossing  of  the  Madison  and  Gallatin.  Both  these  rivers  were 
crossed  by  swimming  by  the  same  man  that  crossed  the  Jefferson,  and  on  his 
return  he  reported  that  we  should  probably  be  able  to  ford  the  Gallatin.  At  2 
p.  m.  the  boat  was  launched,  and  worked  admirably,  so  that  by  7  J  p.  m  all  our 
goods  and  the  entire  party  had  been  safely  landed  upon  the  eastern  bank  of  the 
Madison.  The  animals  swam  the  current  without  difficulty,  following  one  of  the 
horses  led  by  the  boat. 

Tuesday,  July  3. — The  ford  of  the  Gallatin  being  pronounced  practicable  upon 
further  examination  this  morning,  we  started  at  9  J  a.  m.  and  crossed  it  at  a 
point  at  which  it  was  separated  into  two  channels.  In  the  first  of  these  the 
water  was  four  feet  deep  and  the  current  very  rapid.  The  second  was  not  even 
three  feet  in  depth.     The  crossing  was  effected  without  much  trouble,  and  we 
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emerged  about  half  a  mile  above  the  mouth  of  the  Gallatin.     We  at  once  scaled 
the  bluff  and  started  up  the  river,  heading  almost  due  east. 

After  a  march  of  about  three  miles  we  came  upon  the  hunter  of  Lieutenant 
Maynadier's  party,  who  reported  the  main  body  to  be  but  five  or  six  miles  dis- 
tant and  coming  towards  us.  We  rode  on  and  met  them  as  they  were  com- 
mencing to  cross  the  Gallatin  to  the  bank  which  we  had  left.  This  was  stopped 
immediately,  and  both  parties  encamped  on  the  north  bank  upon  a  small  plateau 
at  the  foot  of  a  high  bluff,  at  a  distance  of  6J  miles  from  the  Three  Forks. 

Lieutenant  Maynadier  reports  that  he  experienced  great  difficulty  in  crossing 
some  of  the  streams  in  his  route;  that  he  was  compelled  to  abandon  all  his  wagons 
and  carts,  and  that  at  the  Stinking  Fork  of  the  Big  Horn  he  lost  a  large  number  of 
his  instruments  and  many  of  his  notes  by  the  sweeping  away  by  the  current  of 
the  wagon  in  which  they  were  carried. 

I  regret  this  exceedingly,  as  it  will  render  it  almost  impossible  for  us  to  here- 
after make  such  observations  as  will  be  necessary  to  fix  our  positions.  The 
report  of  Lieutenant  Maynadier  accompanies  this. 

Observations  for  longitude  by  lunar  distance  were  attempted  again  this  eve- 
ning, but  also  proved  unsatisfactory  for  the  reason  that  the  moon  was  so  low, 
though  nearly  on  the  meridian. 

Wednesday,  July  4. — The  day  was  spent  in  camp  by  the  entire  expedition, 
the  lack  of  means  limiting  our  demonstrative  ebullitions  of  patriotism  to  the 
burning  of  a  little  extra  gunpowder.  Our  labors  were  confined  to  preparations 
for  another  division  of  the  party,  as  from  this  point  I  shall  go  northward  to  Fort 
Benton,  while  Lieutenant  Maynadier  will  push  down  the  Yellowstone  to  Fort 
Union.  The  contemplated  trip  to  the  remote  north  into  the  line,  of  the  total 
eclipse,  (north  of  latitude  52°,)  on  the  18th  instant,  I  am  reluctantly  compelled 
to  abandon. 

There  now  remain  but  13  days  in  which  I  could  travel,  while  the  distance  is 
500  miles.  It  would  thus  require  average  journeys  of  38  miles  per  diem,  which, 
considering  the  nature  of  the  unexplored  wilderness  through  which  we  should 
be  compelled  to  pass,  is  manifestly  impossible.  Had  Lieutenant  Maynadier 
succeeded  in  rejoining  me  by  the  last  of  June,  I  should  have  attempted  to  com- 
ply with  the  request  of  the  department,  but  unforeseen  obstacles  have  delayed 
him  four  days  beyond  the  appointed  time,  and  as  I  did  not  feel  justified  in  leav- 
ing the  party  until  assured  of  his  safety,  this  plan  must  be  from  necessity 
relinquished. 

On  leaving  Deer  creek  (winter  quarters)  I  had  simply  procured  a  three- 
months'  supply  of  short  rations  ;  one  pound  of  flour  and  six  ounces  of  bacon,  with 
coffee  and  sugar,  per  diem  for  each  man.  A  considerable  percentage  of  this  had 
wasted  by  the  sifting  of  the  flour  through  the  sacks  and  the  trying  of  the  bacon 
under  the  sun's  rays  during  the  marches.  Game  has  therefore  been  indispensa- 
ble to  the  subsistence  of  the  expedition,  and  the  question  of  supplies  is  thus 
attended  with  serious  embarrassments. 

During  the  day  I  have  taken  a  careful  account  of  the  stock  on  hand,  and 
after  issuing  to  my  own  party  a  short  allowance  for  fifteen  days  for  the  trip  to 
Fort  Benton,  the  balance  has  been  turned  over  to  Lieutenant  Maynadier,  who 
thinks  that  with  the  buffalo  he  will  surely  find  on  the  Yellowstone,  he  is  thus 
sufficiently  provided  for  his  journey  to  Fort  Union.  I  hope  to  find  further  sup- 
plies for  my  party  at  Fort  Benton,  but  if  not  we  shall  be  compelled  to  rely  upon 
game  on  the  trip  from  that  post  to  Fort  Union. 

Lieutenant  Mullins  will  accompany  me,  and  my  present  intention  is,  after 
leaving  Fort  Benton,  to  continue  our  explorations  by  both  land  and  river  par- 
ties, putting  Lieutenant  Mullins  in  command  of  the  former,  with  instructions  to 
follow  the  divide  between  the  Missouri  and  the  Yellowstone,  while  with  the  lat- 
ter I  shall  descend  the  Missouri  itself.  The  early  evening  was  marked  by  a 
beautiful  aurora  borealis,  followed  by  thick  clouds,  which  prevented  observations. 
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Thursday,  July  5. — We  left  camp  this  morning  before  Lieutenant  Maynadier, 
advancing  a  little  distance  up  the  Gallatin,  but  bearing  off  to  the  left  over  the 
hills  in  a  northeasterly  course.  On  reaching  the  summit  of  the  first  ridge  the 
beautiful  valley  of  the  Three  Forks  was  spread  out  before  us.  The  Jefferson 
could  be  seen  in  the  western  distance,  while  the  Madison  was  visible  to  the 
canon,  and  we  could  trace  the  course  of  the  Gallatin  apparently  almost  to  its 
sources.  In  the  lofty  mountains  upon  the  east  the  marked  depression  of  Clark's 
Pass  was  especially  noticeable,  and  through  its  vista  could  be  discerned  the  dis- 
tant peaks  of  the  ranges  beyond  the  Yellowstone.  The  landscape  was  also  ren- 
dered additionally  charming  by  the  serenity  of  the  weather  and  the  freshness 
of  the  vegetation. ' 

Our  route  bore  over  a  series  of  spurs,  with  the  dry  beds  of  streams  tending 
towards  the  Gallatin  interlying;  and  we  continued  to  rapidly  ascend,  the  hills 
being  destitute  of  timber,  and  out-cropping  lime  rock  constituting  their  main 
feature.  After  a  march  of  15  miles  we  reached  the  summit  of  the  divide  between 
the  Little  Green  (which  Bridger  describes  as  emptying  into  the  Missouri  about 
30  miles  below  the  Three  Forks)  and  the  Gallatin.  We  descended  into  the 
valley  of  a  tributary  of  the  former,  and  five  miles  further  on  came  to  that  stream 
itself,  ascended  it  for  some  two  miles,  and  then  encamped  after  a  march  (esti- 
mated) of  22  miles. 

The  Little  Green  is  a  beautiful  mountain  brook,  20  feet  in  width  and  18 
inches  in  depth,  flowing  through  a  narrow  valley  bounded  by  high  and  steep 
bluffs,  whose  surface  is  covered  with  fresh  grass,  jagged  rocks,  and  occasional 
pines.  The  course  of  the  stream  is  nearly  south,  heading  towards  a  lofty  spur, 
through  a  canon  in  which  it  passes,  but  after  this  it  must  turn  to  the  northward 
if  Bridger  is  correct  in  his  location  of  the  point  at  which  it  enters  into  the  Mis- 
souri. 

The  day  has  been  the  first  of  the  season  that  has  been  disagreeably  warm 
and  oppressive  throughout. 

Friday,  July  6. — Our  course  continued  up  the  Little  Green  river  this  morn- 
ing, the  forks  of  which  we  reached  after  a  march  of  about  a  mile.  Crossing  a 
high  table-land  lying  between  the  two  streams  that  form  the  river,  we  continued 
up  the  more  northerly  one  for  some  nine  miles,  the  narrowness  of  the  valley 
compelling  us  to  reapeatedly  cross  the  fork.  After  reaching  this  point  we  were 
compelled  to  climb  the  steep  sides  of  a  lofty  spur  through  which  the  stream 
passed  in  a  canon.  Its  height  was  from  800  to  1,000  feet,  and  we  found  both 
its  ascent  and  descent  to  be  very  difficult ;  in  the  latter  case  the  travelling  being 
obstructed  by  a  succession  of  rugged  ravines,  the  sides  of  the  gorges  covered 
with  pine  and  large  ledges  of  outcropping  rock.  We  found,  however,  a  narrow 
footpath  that,  with  some  trouble,  we  followed  to  the  valley  again,  and  up  this  we 
advanced  for  another  mile.  The  stream  then  bore  off  to  the  right,  whereupon 
we  abandoned  it,  and  crossing  over  a  second  spur  came  out  upon  the  open  prai- 
rie, with  the  head  of  Smith's  river  in  sight,  and  the  Belt  mountains  filling  the 
northern  horizon.  We  crossed  two  small  tributaries  of  the  Little  Green  river, 
and  encamped  upon  the  second  amid  a  grove  of  willows  and  aspens,  which  have 
furnished  our  night's  supply  of  fuel.  The  distance  accomplished  in  the  march 
has  been  14  miles,  but  the  travelling  has  been  as  bad  as  any  this  season  except 
the  descent  of  the  Tetons  and  our  march  through  the  pines  on  Henry's  river. 

Clouds  were  gathering  threateningly  as  we  halted,  and  by  the  time  our  tents 
were  up  the  rain  was  falling  in  torrents,  continuing  till  after  nightfall  and  fol- 
lowed by  a  slight  drizzle.  The  weather  has  been  raw  and  chilly,  and  thus  in 
disagreeable  contrast  with  yesterday's  warmth. 

Saturday,  July  7. — The  direction  of  our  march  this  morning  was  still  north- 
ward over  a  high  rolling  prairie,  crossed  by  several  small  tributaries  of  the  Little 
Green.  No  timber  was  seen  upon  the  banks  of  any  of  these — a  fact  which  proves 
the  fortunate  wisdom  of  our  selection  of  a  camp  last  evening. 
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Upon  the  open  prairie  our  view  was  unusually  extensive.  Through  a  gap  at 
our  left  the  mountains  west  of  the  Missouri  were  plainly  visible.  In  the  south- 
east could  be  seen  the  snow -covered  peaks  of  the  broken  range  in  which  the 
Muscleshell  and  Twenty-five  Yards  rivers  take  their  rise,  while  the  course  of 
the  former  could  be  traced  for  miles  along  the  eastern  horizon.  Far  in  the  south 
we  could  dimly  see  the  mountains  beyond  the  Yellowstone,  while  stretching 
directly  from  east  to  west  ahead  of  us  were  the  pine-covered  ridges  of  the  Belt 
mountains,  a  poorly  defined  gap  marking  the  location  of  the  canon  of  Smith's 
river. 

A  march  of  about  10  miles  over  a  series  of  prairie  hills  brought  us  to  the  sum- 
mit of  the  divide,  from  which  we  looked  down  upon  Smith's  river.  This  stream 
was  flowing  through  a  wide,  open  valley,  and  its  banks  were  wholly  destitute 
of  timber. 

I  determined  to  follow  down  its  valley  to  the  plains  of  the  Missouri,  and  we 
therefore  changed  our  course  to  the  north-northwest,  and  headed  towards  the 
canon  in  the  Belt  mountains.  After  a  march  of  10  miles  we  reached  the  banks 
of  the  river,  and  found  it  to  be  from  30  to  40  feet  in  width  and  18  inches  in 
depth,  flowing  over  a  gravelly  bottom.  The  valley  was,  however,  so  marshy 
that  we  were  frequently  compelled  to  cross  the  stream,  and  generally  keep  at  a 
considerable  distance  from  its  immediate  banks. 

After  a  march  of  five  miles  we  crossed  a  small  spur  through  which  the  river 
canons,  and  finding  there  some  half  a  dozen  dry  cottonwoods  that  would  answer 
for  fuel  we  encamped  upon  a  level,  gravelly  plateau,  30  feet  above  the  water. 
The  grass  along  our  route  has  been  both  excellent  and  abundant,  and  would  at 
this  season  furnish  grazing  for  enormous  numbers  of  cattle.  Antelope  and  deer 
are  the  only  game  found,  however,  save  a  bear  which  was  this  morning  started 
by  the  train  and  shot  by  Lieutenant  Mullins. 

The  surrounding  hills  are  covered  with  scattered  pines  and  cedars,  and  other 
evergreens  grow  down  to  the  very  edges  of  the  valley.  The  summits  of  the 
more  lofty  of  the  adjacent  mountains  are  still  covered  with  snow.  An  Indian 
trail  was  crossed  directly  after  entering  the  valley  this  afternoon,  and  it  was 
plainly  that  of  a  large  band  with  lodges,  and  also  fresh.  The  probable  destina- 
tion of  the  savages  was  Fort  Benton. 

Observations  at  night  were  decidedly  marred  by  obscuring  clouds. 

Sunday,  July  8. — The  day  was  passed  in  camp,  with  religious  services  at  the 
usual  hour.  The  weather  has  been  delightfully  cool,  and  we  have  also  enjoyed 
a  relief  from  the  persecutions  of  the  mosquitoes.  Some  fine  trout  were  caught 
in  the  river  by  members  of  the  party,  aiding  us  in  eking  out  our  scanty  stock  of 
provisions.  I  now  hope  to  reach  Fort  Benton  by  the  last  of  the  present  week, 
and  there  obtain  fresh  supplies. 

Monday,  July  9. — We  still  continued  down  Smith's  river,  heading  to  the 
northwest.  The  stream  soon  turned  off  in  a  bend  to  the  left,  and  we  passed 
over  an  open  prairie,  reaching  the  valley  again  after  a  march  of  ten  miles.  A 
spur  of  the  mountains  was  then  crossed,  and  we  came  to  a  branch  of  the  stream, 
beyond  which  the  river  itself  bore  off  to  the  west  towards  a  canon  in  the  hills. 
We  selected  a  route  more  to  the  northward  and  passed  over  a  series  of  high 
prairie  hills,  reaching  another  branch  of  the  river  upon  which  we  encamped 
after  a  march  of  20  miles.  Throughout  the  day  we  followed  the  Indian 
trail  that  we  found  yesterday,  and  supposed  that  it  would  lead  us  directly 
to  Fort  Benton.  Bridger  reconnoitered  ahead  this  afternoon  for  some  miles, 
however,  and  reports  that  it  shortly  strikes  off  towards  the  Muscleshell  or 
returns  up  Smith's  river.  From  this  point  we  shall  therefore  be  compelled  to 
pick  our  own  way  out  of  the  Belt  mountains,  but  fortunately  they  do  not  present 
any  very  serious  obstacles,  being  little  more  than  prairie  hills,  occasionally 
covered  with  pines  and  out-cropping  rocks.  The  only  obstructions  that  are  to 
be  dreaded  are  the  canons  that  we  may  possibly  encounter. 
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The  grass  through  which  we  have  passed  to- day  has  been  unequalled  in 
luxuriance  and  richness,  surpassing  the  fertile  meadows  of  eastern  farms.  Its 
stalks  average  fully  18  inches  in  height,  and  branch  at  the  top  after  the  fashion 
of  oats.  Our  animals  are  thriving  freely  upon  the  glorious  pasturage.  Some 
changes  in  the  features  of  the  country  are  noticeable,  the  rocks  being  now 
metamorphic,  while  yellow  pine  has  for  the  first  time  made  its  appearance.  A 
cold  rain  annoyed  us  during  the  latter  portion  of  our  march,  but  the  afternoon 
has  been  beautiful  and  clear. 

Tuesday,  July  10. — Our  route  led  this  morning  nearly  due  west-  for  the 
first  five  miles,  passing  over  high  grassy  hills,  and  then  turned  sharply  to  the 
northwest  to  avoid  some  rugged,  rocky  mountains  that  threatened  serious  obstruc- 
tions to  travelling.  A  large  number  of  deep  gullies  embarrassed  our  progress 
now,  and  to  this  difficulty  was  soon  superadded  thick  pines  and  fallen  timber. 
After  the  severest  toil,  greatly  exhausting  our  animals,  we  reached  a  clear  space 
upon  the  summit  of  a  high  ridge,  and  found  the  continuance  of  our  journey  in 
its  present  direction  forbidden  by  a  series  of  ravines  that  were  plainly  impracti- 
cable. We  therefore  turned  again  to  the  west,  and  descending  into  the  valley 
of  Smith's  river,  which  was  about  1,000  feet  below  us  and  distant  about  two 
miles.  The  slope  was  gradual,  however,  and  travelling  again  unattended  with 
such  severe  labor,  and  upon  reaching  the  valley  we  found  an  old  Indian  trail, 
marked  at  one  point  by  two  large  heaps  of  stones.  This  was  of  course  a  favor- 
able indication  of  a  good  road  before  us,  and  following  this  road  we  pushed  on 
the  river's  edge,  crossed  the  stream,  and  entered  a  small  and  beautiful  prairie. 
The  left  bank  was  at  this  point  formed  by  a  bold  and  perpendicular  limestone 
bluff,  300  feet  in  height,  colored  in  places  the  most  brilliant  red,  and  forming  a 
romantic  and  striking  contrast  with  the  dark  hues  of  the  surrounding  evergreens. 

These  features  of  the  landscape  and  the  fertility  of  the  natural  meadow  through 
which  we  were  passing,  rendered  the  spot  charmingly  delightful  in  all  respects. 
The  trail  served  our  purposes  well,  being  old  but  easily  followed,  and  we 
advanced  rapidly  down  the  river  crossing  its  bed  three  times,  and  keeping  mainly 
in  the  narrow  prairie  upon  its  west  side,  the  bold  formation  of  the  opposite  bank 
continuing.  After  a  march  of  three  miles  in  this  fashion,  we  found  that  the 
river  turned  to  the  right  and  passed  through  a  narrow  canon,  and  we  followed 
the  trail  in  a  narrow  ravine  up  a  rugged  and  steep  ascent  to  the  summit  of  the 
high  spur,  which  occasioned  the  caiion.  We  found  that  on  reaching  this  point 
we  had  left  the  pine  region,  and  before  us  lay  only  high  prairie  hills,  over  which 
we  passed  rapidly,  and  encamped  six  miles  further  on,  upon  a  small  tributary  of 
Smith's  river.  The  stream  enters  the  hills  a  short  distance  from  this  location, 
and  the  pines  in  the  gorge  furnish  the  only  fuel  in  the  vicinity. 

The  timber  passed  through  to-day  has  been  chiefly  yellow  pine  and  spruce. 
The  rock  has  been  mainly  limestone,  although  one  specimen  was  picked  up, 
which  was  supposed  to  be  cinnabar,  the  first  ore  yet  found.  Strawberry  vines, 
with  ripe  fruit,  have  abounded  along  the  line  of  our  march.  The  trail  that  has 
aided  us  so  greatly  merits  brief  mention.  It  is  plainly  old  and  abandoned,  but 
must  formerly  have  been  a  great  thoroughfare.  It  was  originally  very  skilfully 
located,  and  in  some  spots  has  been  artificially  improved  at  the  cost  of  considera- 
ble labor.  It  still  affords  excellent  travelling,  save  in  a  few  spots  in  which  it 
has  been  impaired  by  natural  causes,  operating  through  a  considerable  period  of. 
time. 

Wednesday,  July  11th. — On  leaving  camp  this  morning  we  climbed  to  the 
summit  of  the  high  grass-covered  hill  before  us,  the  ascent  being  about  1,000 
feet,  and  on  reaching  its  ridge  were  rewarded  with  a  prospect  of  great  magnifi- 
cence. The  rugged  range  of  the  Belt  mountains  through  which  we  had  just 
passed  filled  the  horizon  behind  us.  In  the  remote  distance  upon  our  left  could 
be  dimly  seen  the  glistening  snow  upon  the  loftier  peaks  of  the  Rocky  mountains, 
while  upon  the   right  the  view  was  limited   by  the  ridges  along  Highwood 
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creek.  Before  us  lay  the  valley  of  the  Missouri,  its  varied  features  enhanced 
by  the  clear  atmosphere  of  a  summers'  morning.  The  absolute  solitude  of  the 
scene  added  to  the  striking  effect  its  unaided  grandeur  would  have  produced. 

We  effected  a  descent  from  the  ridge  by  a  convenient  valley  and  drove  rapidly 
towards  Smith's  river,  which  we  reached  after  a  march  of  nearly  10  miles,  find- 
ing it  to  be  here  about  50  yards  in  width  and  2J  feet  in  depth.  After  cross- 
ing we  descended  its  valley  for  half  a  mile,  but  finding  the  ground  marshy, 
we  at  length,  after  two  more  crossings,  ascended  the  hills  upon  its  left  bank  and 
pushed  to  the  north.  We  passed  over  a  number  of  streams  that  afforded  abund- 
ance of  water,  but  could  nowhere  find  sufficient  timber  to  meet  the  requirements 
of  a  camping  ground.  After  a  march  in  all  of  full  30  miles,  the  Missouri  came 
in  sight  upon  our  left,  and  turning  sharply  we  marched  five  miles  further, 
encamping  upon  its  right  bank  under  a  high  bluff,  about  three  miles  above  the 
upper  terminus  of  Lewis  and  Clark's  portage.  The  valley  of  Smith's  river,  of 
which  such  frequent  mention  has  been  made  in  my  journal  for  the  past  few 
days,  is  one  of  the  finest  upon  the  continent.  It  is  very  narrow,  being  barely 
half  a  mile  in  width,  but  the  bottom  and  the  adjacent  hill-sides  are  covered  with 
a  luxuriant  growth  of  grass,  while  the  immediate  banks  of  the  river  are  fringed 
with  considerable  timber.     At  night  I  was  successful  in  obtaining  observations. 

Thursday,  July  12. — As  we  were  now  but  a  short  distance  from  the  great 
falls  of  the  Missouri,  I  determined  to  visit  them,  and,  having  ordered  the  train 
to  push  over  the  hills  and  encamp  on  Willow  creek,  I  started  down  the  river 
bank  accompanied  by  Lieutenant  Mullins,  Dr.  Hayden,  Mr.  Schonborn,  and  two 
attendants.  The  river  above  the  falls  flows  placidly  between  grassy  hills,  rising 
gently  as  they  recede,  and  its  surface  is  occasionally  broken  by  wooded  islands 
of  much  romantic  beauty.  At  the  distance  of  three  miles  from  camp  we  came 
to  the  mouth  of  Flattery  run  and  White  Bear  island,  the  upper  terminus  of  the 
Portage.  Three  miles  further  on,  our  route  still  continuing  amid  exquisite 
scenery,  we  reached  a  spot  upon  the  bank  opposite  the  mouth  of  Sun  or  Medi- 
cine river.  This  stream  is  about  one-half  the  width  of  the  Missouri  at  the 
point  of  junction,  and  flows  through  a  wide  and  beautiful  valley.  By  the  aid  of 
our  glasses  we  endeavored  to  see  the  Indian  agency  or  mission  station  upon  its 
banks,  but  althongh  10  or  15  miles  of  country  were  visible,  nothing  that  could 
be  identified  as  the  buildings  in  question  could  be  seen.  Just  below  this  point 
the  falls  begin,  and  we  commenced  their  descent.  In  1804-'5-'6,  Lewis  and 
Clark,  in  their  extraordinary  journey  across  the  continent,  passed  up  by  these 
falls,  being  the  first  whites  by  whom  they  were  ever  visited.  Their  description 
is  remarkable  for  its  vividness  and  accuracy,  and  as  I  passed  down  I  compared 
it  point  by  point  with  the  scene  before  me,  verifying  it  in  every  essential  respect. 
I  can  do  no  better  than  to  republish  here  extracts  from  their  journal.  Under 
date  of  Thursday,  June  13,  1805,  their  diary  thus  describes  the  ascent  of  the 
river. 

Finding1  that  the  river  here  bore  considerably  to  the  south,  and  fearful  of  passing-  the  falls 
before  reaching  the  Rocky  mountains,  they  now  changed  their  course  to  the  south,  and  leaving 
those  insulated  hills  to  the  right  proceeded  across  the  plain.  In  this  direction  Captain  Lewis 
had  gone  about  two  miles  when  his  ears  were  saluted  with  the  agreeable  sound  of  a  fall  of 
water,  and  as  he  advanced  a  spray  which  seemed  driven  by  the  high  southwest  wind  arose  above 
the  plain  like  a  column  of  smoke  and  vanished  in  an  instant.  Towards  this  point  he  directed 
his  steps,  and  the  noise  increasing  as  he  approached,  soon  became  too  tremendous  to  be 
mistaken  for  anything  but,  the  great  falls  of  the  Missouri.  Having  travelled  seven  miles  after 
first  hearing  the  sound,  he  reached  the  falls  about  1'2  o'clock.  The  hills  as  he  approached 
were  difficult  of  access  and  200  feet  high.  Down  these  he  hurried  with  impatience,  and 
seating  himself  on  some  rocks  under  the  centre  of  the  falls,  enjoyed  the  sublime  spectacle  of  this 
stupendous  object,  which  since  the  creation  had  been  lavishing  its  magnificence  upon  the  desert, 
unknown  to  civilization.  *  *  The  river  immediately  at  its  cascade  is  300  yards  wide,  and 
is  pressed  in  by  a  perpendicular  cliff  on  the  left,  which  rises  to  about  100  feet  and  extends  up 
the  stream  for  a  mile;  on  the  right  the  bluff  is  also  perpendicular  for  300  yards  above  the 
falls.  For  90  or  a  100  yards  from  the  left  cliff,  the  water  falls  in  one  smooth  even  sheet, 
over  a  precipice  of  at  least  80  feet.     The  remaining  part  of  the  river  precipitates  itself  with  a 
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more  rapid  current,  but  being  received  as  it  falls  by  tbe  irregular  and  somewhat  projecting 
rocks  below,  forms  a  splended  prospect  of  perfectly  white  foam  200  yards  in  length  and  80 
in  perpendicular  elevation. 

This  spray  is  dissipated  into  a  thousand  shapes,  sometimes  flying  up  in  columns  of  15 
or  20  feet,  which  are  then  oppressed  by  larger  masses  of  the  white  foam,  on  all  which 
the  sun  impresses  the  brightest  colors  of  the  rainbow.  As  it  rises  from  the  fall  it  beats  with 
fury  against  a  ledge  of  rocks  which  extends  across  the  river  at  150  yards  from  the  precipice. 
From  the  perpendicular  cliff  on  the  north  to  the  distance  of  120  yards  the  rocks  rise  only  a 
few  feet  above  the  water,  and  when  the  river  is  high  the  stream  finds  a  channel  across  them 
40  yards  wide,  and  near  the  higher  parts  of  the  ledge,  which  then  rise  about  20  feet  and 
terminate  abruptly  within  80  or  90  yards  of  the  southern  side.  Between  them  and  the  per- 
pendicular cliff  on  the  south  the  whole  body  of  water  runs  with  great  swiftness.  A  few 
small  cedars  grow  near  this  ridge  of  rocks,  which  serves  as  a  barrier  to  defend  a  small  plain 
of  about  three  acres,  shaded  with  cottonwood,  at  the  lower  extremity  of  which  is  a  grove  of 
the  same  tree,  where  are  several  Indian  cabins  of  sticks  ;  below  the  point  of  them  the  river 
is  divided  by  a  large  rock,  several  feet  above  the  surface  of  the  water,  and  extending  down 
the  stream  for  20  yards.  At  the  distance  of  300  yards  from  the  same  ridge  is  a  second  abut- 
ment of  solid  perpendicular  rock,  about  60  feet  high,  projecting  at  right  angles  from  the 
small  plain  on  the  north  for  134  yards  into  the  river.  After  leaving  this,  the  Missouri  again 
spreads  itself  to  its  usual  distance  of  300  yards,  though  with  more  than  its  ordinary  rapidity. 
Captain  Lewis  directed  his  course  southwest,  up  the  river.  After  passing  one  continued 
rapid,  and  three  small  cascades  each  three  or  four  feet  high,  he  reached,  at  the  distance  of 
five  miles,  a  second  fall.  The  river  is  about  400  yards  wide,  and  for  the  distance  of  300 
throws  itself  over  to  the  depth  of  19  feet,  and  so  irregularly  that  he  gave  it  the  name  of  the 
Crooked  falls.  From  the  southern  shore  it  extends  obliquely  upwards  about  150  yards,  and 
then  forms  an  acute  angle  downwards  nearly  to  the  commencement  of  four  small  islands 
close  to  the  northern  side.  From  the  perpendicular  pitch  to  these  islands,  a  distance  of  more 
than  100  yards,  the  water  glides  down  a  sloping  rock  with  a  velocity  almost  equal  to  that  of 
its  fall.  Above  this  fall  the  river  bends  suddenly  to  the  northward.  While  viewing  this 
place  Captain  Lewis  heard  a  loiid  roar  above  him,  and  crossing  the  point  of  a  hill  for  a  few 
hundred  yards  he  saw  one  of  the  most  beautiful  objects  in  nature.  The  whole  Missouri  is 
suddenly  stopped  by  one  shelving  rock,  which,  without  a  single  niche,  and  with  an  edge  as 
straight  and  regular  as  if  formed  by  art,  stretches  itself  from  one  side  of  the  river  to  the 
other  for  at  least  a  quarter  of  a  mile.  Over  this  it  precipitates  itself  in  an  even  uninterrupted 
sheet  to  the  perpendicular  depth  of  50  feet,  whence,  dashing  against  the  rocky  bottom,  it 
rushes  rapidly  down,  leaving  behind  it  a  spray  of  the  purest  foam  across  the  river.  The 
scene  which  it  presented  was  indeed  singularly  beautiful,  since  without  any  of  the  wild  irreg- 
ular sublimity  of  the  lower  falls  it  combined  all  the  regular  elegances  which  the  fancy  of  a 
painter  would  select  to  form  a  beautiful  waterfall.  The  eye  had  scarcely  been  regaled  with 
this  charming  prospect,  when,  at  a  distance  of  half  a  mile,  Captain  Lewis  observed  another 
of  a  similar  kind.  To  this  he  immediately  hastened,  and  found  a  cascade  stretching  across 
the  whole  river  for  a  quarter  of  a  mile,  with  a  descent  of  14  feet,  though  the  perpendicular 
pitch  was  only  six  feet.  This,  too,  in  any  other  neighborhood,  would  have  been  an  object 
of  great  magnificence,  but  after  what  he  had  just  seen  it  became  of  secondary  interest.  His 
curiosity  being,  however,  awakened,  he  determined  to  go  on,  even  should  night  overtake 
him,  to  the  head  of  the  falls.  He  therefore  pursued  the  southwest  course  of  the  river,  which 
was  one  constant  succession  of  rapids  and  small  cascades,  at  every  one  of  which  the  bluffs 
grew  lower  or  the  bed  of  the  river  became  more  on  a  level  with  the  plains.  At  the  distance 
of  two  and  a  half  miles  he  arrived  at  another  cataract  of  26  feet.  The  river  is  here  600 
yards  wide,  but  the  descent  is  not  immediately  perpendicular,  though  the  river  falls  generally 
with  a  regular  and  smooth  sheet;  for  about  one-third  of  the  descent  a  rock  protrudes  to  a 
small  distance,  receives  the  water  in  its  passage,  and  gives  it  a  curve.  On  the  south  side  is 
a  beautiful  plain  a  few  feet  above  the  level  of  the  falls.  On  the  north  the  country  is  more 
broken,  and  there  is  a  hill  not  far  from  the  river.  Just  below  the  falls  is  a  little  island  in 
the  middle  of  the  river  well  covered  with  timber.  Here,  on  a  cottonwood  tree,  an  eagle  had 
fixed  its  nest,  and  seemed  the  undisputed  mistress  of  the  spot,  to  contest  whose  dominion 
neither  man  nor  beast  would  venture  across  the  gulfs  that  surround  it,  and  which  is  further 
secured  by  the  mist  rising  from  the  falls.  This  solitary  bird  could  not  escape  the  observa- 
tion of  the  Indians,  who  made  the  eagle's  nest  a  part  of  their  description  of  the  falls,  which 
now  proves  to  be  correct  in  almost  every  particular  except  that  they  did  not  do  justice  to 
their  height.  Just  above  this  is  a  cascade  of  about  five  feet,  beyond  which,  as  far  as  could 
be  discerned,  the  velocity  of  the  water  seemed  to  abate.  Captain  Lewis  now  ascended  the 
hill  which  was  behind  him  and  saw  from  its  top  a  delightful  plain,  extending  from  the  river 
to  the  base  of  the  Snow  mountains  to  the  south  and  southwest.  Along  this  wide,  level 
country  the  Missouri  pursued  its  winding  course,  filled  with  water  to  its  even  and  grassy 
banks,  while  about  four  miles  above  it  was  joined  by  a  large  river,  flowing  from  the  north- 
west through  a  valley  three  miles  in  width,  and  distinguished  by  the  timber  which  adorns  its 
shores.  *  *  *  *  This  river  is  no  doubt  that  which  the  Indians  call  Medicine  river, 
which  they  mentioned  as  emptying  into  the  Missouri  just  above  the  falls. 
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After  thus  pushing  up  the  river,  Captain  Clarke  took  the  courses  and  dis- 
tances of  the  several  rapids  and  cascades,  and  the  journal  of  the  expedition 
repeats  the  description,  eommmencing  above  the  falls  and  following  the  same 
route  that  I  did,  as  follows  : 

From  the  draft  and  survey  of  Captain  Clarke  we  had  now  a  clear  and  collected  view  of 
the  falls,  cascades,  and  rapids  of  the  Missouri. 

This  river  is  300  yards  wide  at  the  point  where  it  receives  the  waters  of  Medicine  river, 
which  is  137  yards  in  width.  The  united  current  continues  328  poles  to  a  small  rapid  on 
the  north  side,  from  which  it  gradually  widens  to  1,400  yards,  and  at  the  distance  of  548 
poles  reaches  the  head  of  the  rapids,  narrowing  as  it  approaches  them.  Here  the  hills  on 
the  north,  which  had  withdrawn  from  the  bank,  closely  border  the  river,  which,  for  the  space 
320  poles,  makes  its  way  over  the  rocks  with  a  descent  of  30  feet;  in  this  course  the  current 
is  contracted  to  580  yards,  and,  after  throwing  itself  over  a  small  pitch  of  five  feet,  forms  a 
beautiful  cascade  of  26  feet  5  inches ;  this  does  not,  however,  fall  immediately  perpendicular, 
being  stopped  by  a  part  of  the  rock  which  projects  at  about  one- third  of  the  distance.  After 
descending  this  fall,  and  passing  the  Cottonwood  island,  on  which  the  eagle  has  fixed  its 
nest,  the  river  goes  on  for  532  poles  over  rapids  and  little  falls,  the  estimated  descent  of  which 
is  13  feet  6  inches,  till  it  is  joined  by  a  large  fountain  boiling  up  underneath  the  rocks  near 
the  edge  of  the  river,  into  which  it  falls  with  a  cascade  of  eight.  It  is  of  the  most  perfect 
clearness,  and  rather  of  a  bluish  cast,  and  even  after  falling  into  the  Missouri  it  preserves 
its  color  for  half  a  mile.  From  this  fountain  the  river  descends  with  increased  rapidity  for 
the  distance  of  214  poles,  during  which  the  estimated  descent  is  five  feet ;  from  this,  for  a 
distance  of  135  poles,  the  river  descends  14  feet  7  inches,  including  a  perpendicular  fall  of 
six  feet  and  seven  inches.  The  river  has  nowbecome  pressed  into  a  space  of  473  yards,  and 
here  forms  a  grand  cataract  by  falling  over  a  plain  rock  the  whole  distance  across  the  river 
to  the  depth  of  47  feet  8  inches.  After  recovering  itself  the  Missouri  then  proceeds  with  an 
estimated  descent  of  three  feet,  till  at  the  distance  of  102  poles  it  again  is  precipitated  down 
the  Crooked  falls  of  19  feet,  perpendicular.  Below  this,  at  the  mouth  of  a  deep  ravine,  is  a 
fall  of  five  feet,  after  which,  for  the  distance  of  970  poles,  the  descent  is  much  more  gradual, 
not  being  more  than  10  feet,  and  then  succeeds  a  handsome  level  plain  for  the  space  of  178 
poles,  with  a  computed  descent  of  three  feet,  making  a  bend  towards  the  north.  Thence  it 
descends,  during  ?480  poles,  about  18-£  feet,  when  it  makes  a  perpendicular  fall  of  two 
feet,  which  is  90  poles  beyond  the  grand  cataract;  in  approaching  which  it  descends  13 
feet  within  200  yards,  and  gathering  strength  from  its  confined  channel,  which  is  only  280 
yards  wide,  rushes  over  the  fall  to  the  depth  of  87  feet  and  three-quarters  of  an  inch.  After 
raging  among  the  rocks  and  losing  itself  in  foam,  it  is  compressed  immediately  into  a  bed  of 
93  yards  in  width  ;  it  continues  for  340  poles  to  the  entrance  of  a  run,  or  deep  ravine,  where 
there  is  a  fall  of  three  feet,  which,  joined  1o  the  decline  of  the  river  during  that  course,  makes 
the  descent  six  feet.  As  it  goes  on,  the  descent  within  the  next  240  poles  is  only  four 
feet ;  Irom  this  passing  a  run  or  deep  ravine  the  descent  for  400  poles  is  13  feet ; 
within  240  poles  a  second  descent  of  18  feet ;  thence  160  poles  a  descent  of  six  feet ;  after 
which,  to  the  mouth  of  Portage  creek,  a  distance  of  280  poles,  the  descent  is  10  feet.  From 
this  survey  and  estimate  it  results  that  the  river  experiences  a  descent  of  352  feet  in  the 
course  of  12f  miles  from  the  commencement  of  the  rapids  to  the  mouth  of  Portage  creek, 
exclusive  of  the  almost  impassable  rapids,  which  extend  for  a  mile  below  its  entrance. 

As  I  have  before  said  these  descriptions  are  generally  accurate  in  the  extreme. 
The  first  five-foot  fall  does  not  now  reach  entirely  across  the  river,  and  is  so 
near  the  larger  descent  of  26  feet,  as  to  be  a  part  of  it.  The  two  falls,  of  19 
and  47  feet  respectively,  and  the  Crooked  fall  (31  feet)  are  in  such  close  prox- 
imity as  to  be  simultaneously  visible  from  a  point  below,  forming  the  finest 
view  of  the  series.  The  "beautiful  fountain"  spoken  of  is  an  immense  spring, 
boiling  up  through  the  rocks  at  numerous  points,  covering  a  quarter  of  an  acre 
of  ground,  and  sending  a  stream  100  yards  wide  into  the  Missouri,  its  water 
being  clear  as  crystal,  while  its  temperature  was  53°  Fabr.  that  of  the 
river  just  above  being  70°  Fahr.  A  remarkable  fact  is  that  the  eagle's 
nest,  described  in  1805,  as  above  quoted,  still  remains  in  the  cottonwood,  on  the 
island,  in  the  stream,  and  as  we  came  within  sight  a  bald  eagle  of  unusual 
size  was  perched  in  the  tree  by  its  side.  This  affords  a  very  striking  illustra- 
tion of  the  habits  of  this  peculiarly  American  bird,  and  from  its  known  longevity 
it  may  have  been  the  identical  eagle  that  Captain  Lewis  made  historical  more 
than  half  a  century  ago.  The  description  of  the  great  fall  is  very  correct,  save 
that  in  the  lapse  of  time  the  vertical  descent  is  not  now  more  than  one-fifth  of 
the  entire  width.     Below  this  we  turned  up  Willow  creek,  aud  found  the  party 
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in  camp  on  the  spot  I  had  described  to  them  from  Lewis  and  Clarke's  journal 
in  the  morning'. 

During  the  day  we  were  visited  by  a  heavy  storm  of  rain  and  hail  accom- 
panied by  a  furious  wind,  which  wet  us  to  the  skin  and  chilled  us  through.  The 
result  was  that  the  Missouri  was  as  muddy  at  the  falls,  as  we  were  accustomed 
to  see  it  below,  and  in  every  gully  we  found  a  raging  torrent.  The  air  was 
agreeably  cooled,  however,  and  mosquitoes  temporarily  ceased  their  annoyances. 

The  banks  of  the  Missouri  down  to  the  triple  fall  are  low,  and  the  edge  of 
the  river  easily  accessible.  Below,  however,  it  flows  between  high,  rocky 
bluffs  upon  each  side.  The  rock  forming  the  falls  is  chiefly  laminated  sand- 
stone, and  is  so  soft  that  it  must  yield  easily  to  the  action  of  the  water.  Dr. 
Hayden  made  careful  geological  examinations  as  we  passed  down,  and  sketches 
of  the  leading  points  of  interest  were  also  taken  by  Mr.  Schonborn. 

One  of  Lieutenant  Mullins'  horses  strayed  to-day,  and  that  officer  and  a  party 
of  three  men  have  gone  in  search  of  the  beast.  At  this  time  (10^  p.  m.)  they 
have  not  yet  returned. 

Friday,  July  13 — Before  breaking  camp  this  morning,  Mr.  Hutton  returned 
to  the  Great  falls  to  obtain  a  photograph  of  them,  taking  with  him  two  men, 
and  expecting  to  rejoin  us  to-night.  Mr.  Schonborn  also  started  off  on  a  second 
expedition  to  the  mouth  of  Portage  creek,  for  the  purpose  of  obtaining  barom- 
etical  observations.  The  train  left  camp  about  7  a.  m  ,  passed  out  of  the  valley 
of  Willow  creek,  and  started  nearly  due  east  over  a  level  prairie.  We  soon 
found,  however,  that  the  various  streams  crossing  our  paths  formed  deep 
ravines,  several  of  which  were  crossed  with  great  difficulty,  before  we  reached 
the  banks  of  Portage  creek,  which  were  mainly  perpendicular  rocks,  through 
which  the  fortunate  finding  of  an  old  lodge  trail  alone  enabled  us  to  pass.  This 
stream  is  about  30  feet  in  width,  and  nearly  18  inches  in  depth,  flowing  in  a 
narrow  but  comparatively  well-timbered  valley.  Beyond  it  we  ascended  by  a 
gradual  slope  to  a  high  prairie,  over  which  we  advanced  for  some  six  miles, 
descending  then  again  to  the  banks  of  Fall  Timber  creek — a  stream  which 
takes  its  name  from  the  circumstance  that  the  Fort  Benton  traders  cut  their 
timber  about  its  head.  We  encamped  in  its  valley,  which  is  here  three-quarters 
of  a  mile  in  width,  in  rich  grass,  and  amid  the  finest  grove  of  cottonwoods 
found  since  leaving  the  Three  Forks. 

This  is  our  last  camp  before  reaching  Fort  Benton,  and  we  were  sufficiently 
fortunate  to  encounter  some  officers  from  that  post  out  upon  a  fishing  excursion. 
They  gave  us  the  latest  news  from  the  east,  including  a  newspaper  of  May  3, 
and  stated  that  troops  were  still  at  Fort  Benton  awaiting  transportation.  We 
also  found  in  this  vicinity  a  gang  of  charcoal  burners  at  work  for  the  American 
Fur  Company. 

Mr.  Hutton  returned  at  nightfall,  having  indifferently  accomplished  the  object 
of  his  expedition. 

The  dislance  accomplished  in  the  day's  march  was  16  miles. 

Saturday,  July  14. — We  left  camp  at  7  a.  m.  to-day,  and  abandoning  the 
valley  of  Highwood  creek,  advanced  over  a  level  prairie  at  a  speed  which  the 
prospects  of  soon  reaching  Fort  Benton  decidedly  accelerated.  Our  route  bore 
a  little  east  of  north,  the  Bear's  Paw  mountains  being  in  sight  upon  our  right, 
while  across  the  Missouri  was  visible  the  valley  of  the  Teton.  Our  road  was 
crossed  by  but  a  single  gully  containing  a  few  pools  of  water,  this  being  all 
that  was  seen  until  we  reached  the  Missouri. 

Fort  Benton  was  not  visible  until  we  ascended  the  summit  of  the  bluff  oppo- 
site, when  it  burst  upon  us  as  the  central  point  of  an  inspiring  picture.  It  is 
located  in  a  beautiful  valley  amid  an  amphitheatre  of  lofty  hills.  The  substan- 
tial trading-houses,  the  shining  tents  of  troops,  and  several  hundred  Indian 
lodges,  filled  the  small  plain  before  us,  the  signs  of  life  and  business  contrasting 
forcibly  with  the  vast  solitudes  through  which  we  had  for  weeks  been  journey- 
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ing.  After  enjoying  the  beauty  of  the  prospect  we  descended  from  the  bluff 
and  encamped  opposite  the  fort  after  a  march  of  16  miles. 

I  crossed  the  river  and  called  upon  Major  Blake,  commanding  the  detachment 
of  troops,  and  learned  that  no  boat  had  arrived  here  for  me.  1  at  once  ordered 
one  built,  and,  as  this  will  consume  nearly  a  week,  I  shall  be  compelled  to  recon- 
cile myself  to  the  delay.  I  hope,  however,  to  start  Lieutenant  Mullius  and 
party  upon  their  land  exploration  before  that  time. 

Clouds  at  night  prevented  observations. 


CHAPTER  V. 

FROM  FORT  BENTON  TO  FORT  UNION. 

From  July  15th  to  22d  inclusive,  was  spent  at  Fort  Benton  in  preparations 
for  the  farther  exploration  of  the  Missouri,  and  the  region  between  it  and  the 
Yellowstone.  The  land  party  consisting  of  about  20  men  in  all,  under  command 
of  Lieutenant  Mullins,  left  camp  on  the  20th.  The  boat  for  my  detachment, 
who  are  to  descend  the  river,  was  finished  on  the  following  day,  and  is  a  large 
flat-bottomed  craft,  50  feet  in  length  by  12  feet  beam.  All  the  preliminaries 
having  been  arranged  after  a  pleasant  sojourn  at  Fort  Benton,  whose  officers 
treated  me  with  great  courtesy  and  kindness,  we  left  that  post  on  Monday,  July 
23,  at  9  a.  m.,  after  finishing  our  packing,  settling  bills,  and  receiving  the  mail 
We  were  to  carry  below,  the  order  was  given  to  cast  off.  At  first,  by  means  of 
a  small  skiff,  following  the  boat  in  which  a  high  mast  had  been  erected,  I 
attempted  to  survey  the  course  of  the  river  upon  the  principle  of  the  stadia. 
The  rapidity  of  the  current,  however,  rendered  it  impossible  to  stop  the  boats, 
and  also  swept  away  our  buoys,  and  I  was  at  last  compelled  to  reluctantly 
abandon  the  project.  The  river  surface  was  two  feet  above  low  water,  and  the 
channel  well-defined.  It  flows  in  a  narrow  bed,  impinging  alternately  upon 
bluffs  upon  each  side,  in  almost  every  case  the  opposite  bank  consisting  of  a 
small  plateau  elevated  some  10  or  15  feet  above  the  wTater's  level.  These  bot- 
toms are  usually  covered  with  fine  grass,  with  a  few  cottonwood  trees,  and  it  is 
in  one  of  these  that  Fort  Benton  is  located.  Beyond  the  bluffs  the  country 
appears  to  be  an  elevated  and  dry  plain.  The  Bear's  Paw  mountains  came  in 
sight  about  noon,  and  the  general  course  of  the  river  has  been  towards  it,  i.  e., 
northeast. 

The  tributaries  of  the  Missouri  passed  to-day  have  not  been  numerous.  A 
few  miles  below  Fort  Benton  the  Shonkin  joins  it  from  the  south,  but  of  all 
Maria's  river  is  by  far  the  most  considerable  and  important.  This  is  quite  a 
pretentious  stream,  but  not.  now  sufficiently  so  to  explain  the  doubt,  which  per- 
plexed Lewis  and  Clark  on  reaching  its  mouth,  as  to  whether  it  was  not  the 
Missouri  itself.  In  fact  the  volume  of  water  in  the  main  river  was  not  very 
materially  increased  after  the  junction  of  the  Maria.  Nevertheless  there  may 
have  been  great  changes  since  the  first  decade  of  this  century.  Below  this  the 
Little  Sandy,  a  small  stream,  empties  in  from  the  northwest,  and  we  halted  for 
the  night  just  below  its  mouth,  at  the  point  at  which  the  river  bends  off  to 
southeast  to.  pass  around  the  base  of  Bear's  Paw  mountains.  This  may  be 
regarded  as  the  northwest  bend  of  the  Missouri.  The  river  has  lost  its  limpid 
blue  color  during  the  day,  and  below  the  Maria  has  assumed  an  appearance  of 
ashy  whiteness,  although  it  is  not  yet  muddy. 

Our  latitude  to-night,  as  determined  by  north  and  south  stars,  is  48°  4'  38", 
and  the  distance  travelled  is  estimated  at  50  miles. 

Tuesday,  July  24. — We  started  at  sunrise  and  made  rapid  progress  through- 
out the  day  with  the  current,  the  course  of  the  river  being  directly  southeast. 
Towards  night  we  passed  the  mouth  of  the  Judith,  a  handsome  stream  flowing 
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through  a  wide  bottom,  and  with  more  timber  about  it  than  has  been  previously 
seen  since  leaving  Fort  Benton.  We  encamped  two  miles  below,  upon  the  north 
bank,  at  a  point  which  I  believe  to  be  the  spot  upon  which  the  Blackfeet  treaty 
of  1852  was  negotiated. 

The  general  character  of  the  country  has  not  greatly  changed  from  that  of  the 
region  through  which  we  passed  yesterday.  For  the  first  20  miles,  how- 
ever, the  hills  gradually  increased  in  height  and  ruggedness,  a  yellowish-white 
sandstone  showing  itself,  with  strata  of  a  darker  and  tougher  rock  running 
through  or  overlying  it.  The  sandstone  is  of  course  very  susceptible  to  the 
action  of  the  water  and  the  elements,  and  has  been  thus  cut  into  all  conceivable 
shapes,  picturesque  and  grotesque.  At  a  distance,  with  such  aid  as  the  fertile 
imagination  can  easily  supply,  these  take  on  an  endless  variety  of  fanciful  appear- 
ances, resembling  in  turn  massive  temples,  vast  colonnades,  fortifications  of 
Titanic  origin,  or  any  of  the  mightier  reliques  of  remote  antiquity.  In  most 
instances  the  overlying  dark  rock  appears  as  the  cornice  of  the  ruins  beneath, 
while  over  all  reposes  the  thick  bed  of  stratified  earth  that  forms  the  surface  of 
the  plain  above. 

In  some  points  the  sandstone  is  broken  by  dikes  of  trap  which,  withstanding 
the  exposure  more  effectively,  is  left  in  many  places  isolated  like  immense  rocky 
walls  piled  up  by  human  skill.  One  of  these  singular  formations  was  full  100 
feet  in  height  and  400  feet  in  length,  and  another  was  seen  forming  a  distinct 
and  nearly  perfect  horseshoe.  These  extraordinary  freaks  of  nature  have  sur- 
rounded us  on  both  sides  during  our  voyage  to-day,  and  in  point  of  scenery  the 
journey  has  been  exceedingly  pleasant. 

Wednesday,  July  25. — Two  miles  below  camp  we  came  into  the  region  of  the 
"  bad  lands  "  of  the  Judith.  These  resemble  those  with  which  we  became  so  dis- 
agreeably familiar  along  the  Powder,  and  consist  of  high  clay  bluffs,  washed  into 
deep  ravines  and  steep  slopes,  the  strata  of  earth  running  horizontally  and  being 
easily  distinguished  by  their  different  colors.  Over  all  lies  the  dark  rock  that 
capped  the  sandstone  as  described  yesterday,  and  still  supports  the  upper  soil.  It 
would  apparently  be  impossible  to  approach  the  river  from  the  banks  among  these 
"  bad  lands,"  and  equally  impossible  to  construct  a  road  over  them  that  would 
withstand  the  action  of  the  water.  The  bluffs  generally  slope  sharply  to  the 
river's  edge,  and  only  occasionally  is  a  level  spot  to  be  found  at  their  foot,  and 
even  these  are  wholly  destitute  of  timber  and  of  all  fuel  save  driftwood. 

Below  Cow  island,  however,  a  change  took  place  in  the  nature  of  the  country. 
The  hills,  whose  sides  and  summits  are  covered  with  pine,  recede,  forming  a 
well-defined  bottom,  in  which  cottonwood  trees  in  small  quantities  again  appear. 
There  is  thus  abundant  fuel  at  this  point  along  the  river  banks,  while  many  of 
the  pines  would  furnish  passable  lumber.  Navigation  is,  however,  embarrassed 
by  numerous  rapids,  and  for  a  voyage  up  stream  it  would  be  indispensable  to 
have  vessels  of  light  draft  and  strong  motive  power.  Boats  drawing  two  feet 
could  now  ascend  without  difficulty,  two  and  a  half  feet  being  the  least  water 
yet  found.  At  low  water  no  vessel  drawing  over  IS  inches  could  pass.  Navi- 
gation would  also  be  decidedly  improved  by  the  removal  of  a  number  of  large 
boulders  from  the  river's  bed.  We  encamped  at  night  upon  the  north  bank  after 
a  day's  voyage  of  about  50  miles. 

Thursday,  July  26. — To-day  the  nature  of  both  the  river  and  its  banks  have 
undergone  a  great  change.  The  stream  is  commencing  to  assume  the  appear- 
ance of  the  Lower  Missouri,  and  the  water  is  fast  taking  on  its  proverbially 
muddy  appearance.  The  hills  continue  to  recede,  and  the  pines  upon  their  sum- 
mit are  being  replaced  by  the  familiar  burned  brown  grass.  The  valley  is  wider 
and  contains  more  timber,  while  the  immediate  river  banks  are  sharply  cut  and 
perpendicular,  the  strata  showing  the  deposits  of  successive  overflows.  Game 
has  been  abundant.  Yesterday  mountain  sheep  were  seen  among  the  "  bad 
lands,"  and  to-day  deer  and  elk  have  been  started  at  almost  every  turn  of  the 
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river.  A  few  buffalo  bulls  have  also  been  visible,  but  no  large  bands,  notwith- 
standing the  fact  that  a  few  years  since  this  was  one  of  their  great  feeding 
grounds.  We  encamped  at  night  upon  the  north  bank  near  the  point  at  which 
the  river  bends  off  to  the  south  to  receive  the  Muscleshell. 

Friday,  July  27. — At  10  a.  m.  to-day  we  reached  the  mouth  of  the  Muscle- 
shell,  and  I  halted  to  obtain  observations  for  time  and  circummeridian  observa- 
tions on  the  sun  for  latitude.  The  Musclsehell,  at  its  mouth,  gives  no  evi- 
dences of  draining  the  immense  region  it  does,  as  it  is  not  more  than  30  feet 
wide  and  one  or  two  feet  deep  at  this  point,  its  banks  being  muddy  and  the  bed 
of  the  stream,  therefore,  difficult  to  cross.  Its  valley  is  wide  and  well  covered 
with  young  cottonwood  trees.  It  is  a  favorite  resort  for  the  Indians,  a  large 
band  of  whom  have  but  just  left  it. 

After  a  two  hours'  halt,  we  continued  our  descent  of  the  stream  until  we 
reached  the  point  at  which  the  river  resumes  its  eastward  course,  and  here  we 
stopped  for  the  night.  Our  observations  at  both  extremes  and  the  middle  of  the 
Muscleshell  bend  of  the  Missouri  should  locate  it  accurately  in  latitude. 

The  valley  of  the  river  continues  to  widen,  the  hills  receding  and  becoming 
lower,  while  the  cotton  woods  are  vastly  more  abundant.  Just  below  the  Muscle- 
shell, however,  some  of  the  "  bad  land  "  bluffs  again  appeared. 

Saturday,  July  28. — Our  progress  to-day  has  been  decidedly  intermittent. 
Shortly  after  starting  a  furious  wind  compelled  us  to  lay  by  tor  over  an  hour. 
This  was  shortly  followed  by  a  shower  which  prevented  the  topographer  from 
attending  to  his  duties,  and  we  were,  therefore,  again  compelled  to  halt.  At  10  J 
a.  m.,  however,  we  got  under  way  and  made  an  excellent  run,  reaching  in  the 
afternoon  a  point  within  sight  of,  and  a  few  miles  from,  the  Round  Butte,  which  is 
considered  half  way  between  Forts  Benton  and  Union.  Here  we  iialted  to  kill 
buffalo,  of  which  a  large  herd  was  in  sight. 

We  have  passed  no  streams  of  special  consequence  to-day,  Quarrel  river  being 
the  most  pretentious  of  any.  The  mouths  of  all  the  tributaries  of  the  Missouri 
in  this  region  are  dry  and  closed  with  a  sand  bar  from  two  to  four  feet  above 
the  present  river  level,  and  this  is  even  true  of  the  gullies,  which  do  not  now 
run  down  to  the  water's  edge.  The  country  in  our  immediate  vicinity  consists 
of  wooded  points  and  "  bad  land  "  bluffs,  the  latter  being  whiter  and  more  washed, 
but  of  less  height,  than  those  seen  above. 

At  sundry  points  in  the  perpendicular  banks  of  the  river,  I  noticed  large  cot- 
tonwoods  with  their  bark  and  roots  imbedded  from  four  to  six  feet  below  the 
surface  of  the  plain,  proving  that  the  soil  which  the  river  was  now  washing 
away  had  also  been  deposited  there  by  it  during  the  lifetime  of  the  tree. 

Sunday,  July  z9. — We  passed  the  day  as  usual  without  moving. 

Monday,  July  30. — An  early  start  was  effected  this  morning,  it  being  my 
wish  to  reach  the  mouth  of  the  Yellowstone  by  next  Saturday  evening,  and  we 
made  a  successful  run  of  over  50  miles.  At  one  point  passed  we  landed  two 
men  who  had  come  with  us  from  Fort  Benton  for  this  purpose,  who  propose  to 
remain  there  through  the  winter  hunting  wolves.  As  the  nearest  post  is  Fort 
Union,  which  is  fully  200  miles  distant,  they  plainly  have  no  especial  dread  of 
Indian  hostilities. 

The  valley  through  which  we  have  passed  to-day  is  not  greatly  changed  from 
that  above,  although  it  is  wider,  while  the  hills  continue  to  lessen  in  height,  and 
the  timbered  points  are  becoming  bolder.  Snags  in  the  river  are  getting  more 
numerous  rapidly,  and  to  avoid  them  and  the  frequent  sandbars  requires  skill 
and  steadiness  of  navigation.  The  water  in  the  river  continues  to  fall,  but  has 
not  yet  settled  into  its  regular  low-water  channel. 

Tuesday,  July  31. — The  country  surrounding  us  to-day  is  the  same  as  that 
through  which  we  passed  yesterday,  and  a  description  of  its  characteristics  would 
thus  be  mere  repetition.  We  halted  at  noon  a  mile  above  the  mouth  of  Big 
Dry  creek,  which  I  visited.     As  its  name  indicates,  it  is  the  mere  dry  bed  of  a 
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stream  that  plainly  drains  a  large  area  of  territory,  and  at  certain  seasons  must 
be  filled  with  a  great  volume  of  water.  I  have  not  been  able  to  hear,  however, 
of  but  one  person  that  ever  saw  any  water  within  its  banks.  The  channel  is 
87  paces  in  width  ;  between  the  growth  of  willows  the  distance  is  330  paces, 
while  the  banks  proper  are  full  600  paces  apart.  The  stream,  however,  can 
have  but  little  fall,  as  no  hills  are  visible  up  its  valley. 

Our  progress  in  the  afternoon  was  retarded  by  a  gale,  which  compelled  us  to 
tie  up  for  two  hours,  but  we  finally  reached  and  halted  for  the  night  at  El  Paso 
Point,  the  limit  of  steamboat  navigation  on  the  Missouri  until  1859,  when  the 
Chippewa  forced  its  way  up  to  within  20  miles  of  Fort  Benton. 

Wednesday,  August  1. — Our  voyage  to-day  has  been  rendered  slow  and 
uncomfortable  by  high  easterly  winds,  accompanied  by  rain  storms,  which  have 
chilled  the  atmosphere  and  necessitated  frequent  halts.  The  valley  of  the  river 
continues  without  special  change,  and  we  have  stopped  for  the  night,  after 
descending  but  a  short  distance,  a  few  miles  above  the  mouth  of  Milk  river. 
"We  passed  in  the  afternoon  a  party  of  five  men  erecting  cabins  and  preparing 
to  spend  the  winter  here  trapping  for  wolves. 

Thursday,  August  2. — Westerly  gales  to-day  compelled  us  to  halt  after 
another  short  run,  although  our  progress  was  very  rapid  until  we  stopped.  We 
passed  the  mouth  of  Milk  river  early  in  the  day,  but  as  the  Missouri  is  here  very 
wide  and  shallow,  and  its  deepest  channel  is  quite  narrow,  and  runs  to  the  north 
of  a  large  island,  we  were  unable  to  obtain  a  close  view  of  its  important  tribu- 
tary.    The  day  has  been  cold  and  raw,  and  considerable  rain  fell  last  night. 

Friday,  August  3. — The  night  was  very  cold  for  the  season,  rendering 
blankets  indispensable,  but  the  day  broke  clear  and  beautiful,  and  has  so  con- 
tinued. We  effected  a  prompt  start,  and  have  made  an  excellent  run,  although 
we  halted  early  with  the  hope  of  securing  game.  In  this  we  were  disappointed, 
however,  and  as  the  Crows  are  just  south  of  us,  and  the  Assiniboines  to  the 
north,  it  is  probable  that  we  shall  obtain  no  more  fresh  meat,  as  these  tribes 
scour  the  hunting  grounds  most  thoroughly. 

The  country  below  Milk  river  has  become  much  more  level  than  we  found  it 
above,  and  consists  as  a  general  rule  of  undulating  prairie,  stretching  off  unin- 
terruptedly to  the  horizon.  The  river  is  wide,  shallow,  and  greatly  obstructed 
by  snags  and  sand-bars.  Several  times  in  the  course  of  the  day  our  boat,  which 
draws  only  10  inches  of  water,  has  grounded,  and  rendered  it  necessary  that  all 
should  jump  overboard  to  get  her  off.  Our  pilot  is  experienced  and  careful,  and 
I  do  not  believe  that  it  would  have  been  possible  to  avoid  the  bars.  For  this 
reason  I  question  if  a  boat  drawing  18  inches  of  water  would  find  it  possible  to 
navigate  the  Missouri  at  this  time.  However,  the  water  is  now  falling  rapidly, 
and  has  not  yet  cut  out  the  channel  to  the  depth  it  will  possess  at  its  lower  stage. 

Saturday,  August  4. —  We  managed  to  make  fair  progress  to-day,  notwith- 
standing the  wind  compelled  an  hour's  additional  halt  at  noon,  and  we  stoppad 
for  the  night  at  the  upper  end  of  the  long  northeast  stretch  above  the  Big  Muddy. 
In  the  afternoon  navigation  was  rendered  very  uncomfortable  work  by  a  heavy 
rain,  while  the  wind  made  it  impossible  to  obtain  a  satisfactory  meridian  altitude 
of  the  sun. 

The  country  continues  unchanged,  timber  lining  the  banks  of  the  river,  and 
prairie  hills  reaching  away  into  the  distance.  Early  in  the  afternoon,  however, 
a  few  "  bad  land"  hills  were  observed  to  the  south,  distant  some  ten  miles  from, 
the  river. 

Sunday,  August  5. — We  did  not  move  to-day,  a  fierce  gale,  as  well  as  my 
inclination,  forbidding  it. 

Monday,  August  6. — The   night  was  cold  and  attended  by  a  very  heavy 

dew,  but  the  day  has  been  calm  and  beautiful.     Wre  started  promptly  and  halted 

for  noon  between  Fort  Stuart  and  the  mouth  of  the  Big  Muddy.     The  latter  is 

now  a  very  insignificant  stream,  containing  but  little  water.     Fort  Stuart  is  an. 
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old  trading  post  of  Clark,  Premo  &  Co.,  now  abandoned,  that  firm  having  been 
merged  into  the  American  Fur  Company.  Our  afternoon's  progress  was  excel- 
lent, notwithstanding  another  gale,  and  we  halted  for  the  night  just  below  the 
mouth  of  the  Little  Muddy. 

On  the  south  bank  of  the  river  above  Fort  Stuart,  and  on  the  north  bank 
below  the  Big  Muddy,  "bad  land"  bluffs  again  are  seen,  their  horizontal  strata 
being  yellow,  red,  and  black,  the  latter  indicating  the  reappearance  of  the  lignite. 
The  red  strata  is  plainly  of  burnt  material. 

Tuesday,  August  7. — After  a  run  retarded  by  winds  and  rain,  rendering 
one  halt  and  considerable  trouble  necessary,  we  reached  Fort  Union  at  3  p.  m. 
We  found  that  Lieutenant  Maynadier  had  been  there  a  week  awaiting  our 
arrival,  and  we  shall  be  compelled  to  halt  now  until  rejoined  by  Lieutenant 
Mullins. 

Lieutenant  Maynadier's  report  of  his  explorations  along  the  Yellowstone  will 
be  found  in  the  Appendix. 


CHAPTER  VI. 

FROM    FORT    UNION    TO    OMAHA. 

Oar  halt  at  Fort  Union  lasted  from  August  8  to  15.  inclusive.  Lieutenant 
Mullins  arrived  on  the  11th  with  his  animals,  greatly  broken  down  by  the 
hardship  they  had  undergone.  He  reports  having  experienced  considerable 
trouble  with  the  Crow  Indians,  who  are  exasperated  at  the  fact  that-the  location 
of  the  payment  of  their  annuities  has  been  transferred  to  the  Platte.  The  report 
of  his  exploration  is  given  in  the  Appendix. 

From  this  point  it  was  my  wish  that  Lieutenant  Maynadier  should  continue 
the  exploration  of  the  Missouri,  and  I  therefore  turned  over  to  him  the  boat  in 
which  I  had  descended  the  river.  A  second  was  also  obtained  in  the  fort,  this 
being  rendered  necessary  by  the  increase  in  size  of  the  parties,  and  also  by  the 
fact  that  all  over  baggage  was  to  be  sent  down  the  river  in  them.  The  two 
were  named  by  Lieutenant  Maynadier  the  Jim  Bridger  and  the  Bob  Meldrum, 
respectively,  after  the  noted  pioneers  of  this  region.  With  my  party,  I  pro- 
posed to  push  directly  through  the  Sioux  country  southeast  from  Fort  Union  to 
Fort  Pierre.  I  found  it,  however,  absolutely  impossible  to  obtain  a  guide  who 
would  venture  to  lead  us  through,  on  account  of  the  disaffection  of  the  sav.ages, 
and  at  last  I  was  reluctantly  compelled  to  abandon  the  project.  Instead,  I 
determined  to  follow  down,  with  aland  party,  the  valley  of  the  Missouri,  hut  at  as 
great  a  distance  from  that  stream  as  would  be  possible  with  safety.  Lieutenant 
Maynadier  started  at  1  p.  m.  on  August  15,  but  the  miserable  condition  of  the 
dragoon  horses  prevented  my  party  from  resuming  the  march  until  the  following 
day. 

While  at  Fort  Union  I  sold  40  broken-down  horses  to  Mr.  Meldrum,  at  $5 
each,  being  certainly  the  full  value  of  the  animals  in  their  condition.  During 
the  halt  I  also  obtained  from  Major  Schoonover  a  record  of  his  council  with  the 
Sioux,  in  which  I  found  the  following  language  recorded  as  having  been  addressed 
by  him  to  the  Indians.  "  General  Harney  sent  you  plenty  of  powder  and 
balls.  If  there  is  any  dissatisfaction  with  the  goods,  it  is  Captain  Raynolds's 
fault,  not  mine."  Against  the  tone  and  spirit  of  this  I  protested  to  Major 
Schoonover,  and  he  denied  having  used  such  language.  In  conclusion  I  stated 
my  determination  to  him  to  investigate  the  matter,  and  satisfy  myself  that  I 
was  right  upon  the  record. 

Thursday,  August.  16. — At  8  a.  m.  to-day  we  resumed  our  homeward  march 
down  the  north  bank  of  the  Missouri.  The  road  was  of  the  best  character,  run- 
ning along  the  second  table-land,  near  the  foot  of  the  bluffs,  and  after  a  march 
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of  24.87  miles,  we  halted  on  the  banks  of  the  Muddy  river,  about  five  miles 
above  its  junction  with  the  Missouri.  We  ascended  this  tributary  of  the  main 
river  thus  far  on  account  of  the  statement  of  our  Indian  guide  that  we  should 
not  be  able  to  cross  it  nearer  its  mouth.  We  found  excellent  grass  at  our  camp, 
but  the  water  was  impregnated  with  salt,  and  "buffalo  chips"  constituted  our 
only  fuel.  The  hills  upon  the  left  of  our  course  to-day  have  risen  from  200  to 
300  feet  above  us,  and  are  generally  covered  with  tolerable  a  growth  of  grass. 
In  some  instances,  however,  they  have  been  washed  into  "bad  lands,"  present- 
ing the  usual  horizontal  strata.  The  country  in  the  vicinity  is  a  beautiful  and 
fertile  prairie  of  almost  level  surface.  The  river  bottom  upon  our  right  has  been 
covered  with  a  heavy  growth  ff  Cottonwood,  entirely  concealing  the  water. 

Friday,  August  17. — We  have  travelled  to-day  almost  directly  eastward  over 
the  hills,  leaving  the  immediate  vicinity  of  the  Missouri,  which  makes  at  this 
point  a  large  bend  to  the  south.  We  are  thus  afforded  an  advantageous  oppor- 
tunity of  judging  of  the  character  of  the  country  somewhat  more  remote  from 
the  river  banks.  We  found  ourselves  among  the  high  rolling  hills  destitute  of 
timber  and  covered  with  the  greenish  brown  grass  of  autumn.  Water  was  very 
scarce,  and  the  sight  stretching  away  to  the  remote  horizon  could  detect  no 
change  in  the  nature  of  the  country.  Not  a  tree  was  anywhere  visible,  and  the 
monotony  was  only  broken  by  small  and  scattered  bands  of  buffalo.  The  soil 
is  clayey,  with  occasionally  drift  rock  and  gravel,  while  the  boulders  are  of 
granite  and  limestone,  and  greatly  water-worn.  The  grass  would  furnish  excel- 
lent pasturage,  and  with  abundance  of  rain  the  region  would  without  doubt  yield 
abundantly  such  crops  as  are  suited  to  the  latitude.  The'dryness  of  the  climate 
must,  however,  constitute  a  very  serious  obstacle  to  successful  agriculture,  while 
the  severity  of  the  winters  would  prevent  stock  from  running  at  large,  as  is 
possible  further  south  and  nearer  the  mountains,  (as  witness  the  experience  of 
the  expedition  in  winter  quarters.)  Travelling  among  these  hills  was  decidedly 
obstructed  by  deep  gullies  or  water  courses,  with  steep  sides,  in  which  a  few 
scattered  and  stunted  trees  and  shrubs  are  growing,  not  visible  at  a  distance  and 
making  no  perceptible  break  in  the  general  surface  level.  The  gully  sides  in 
some  instances  assume  the  "bad  lands"  appearance,  and  perhaps  from  the  num- 
ber of  these  ravines  I  should  style  the  region  rather  a  broken  than  a  rolling 
prairie.  Our  progress  was  of  course  retarded  by  these  obstacles,  but  we  accom- 
plished a  march  of  22  miles,  and  halted  for  the  night  upon  the  banks  of  a  small 
tributary  of  the  Missouri,  which  the  guide  calls  Beaver  creek. 

Saturday,  August  18. — On  leaving  camp  this  morning  we  advanced  along  the 
first  table-land  above  the  river  bottom  over  a  beautiful  prairie  of  great  fertility, 
six  miles  in  length  by  four  in  width.  The  river  formed  its  southern  limits,  having 
no  timber  at  this  point  upon  its  north  bank,  while  upon  the  east  it  was  bounded 
by  the  dry  bed  of  a  small  stream.  The  plateau  was  covered  with  grass  of  unusual 
thickness  and  richness,  while  the  marshy  spots  were  indicated  by  a  low  growth 
of  bushes.  After  a  rapid  march  through  this  charming  valley  we  were  compelled 
to  pass  along  near  the  foot  of  the  bluffs,  which  at  this  point  came  down  almost  to 
the  river  banks.  For  ten  miles  further  we  followed  a  path  of  this  character,  the 
river  bottom  being  constantly  in  sight,  but  the  water  invisible  on  account  of  the 
timber,  and  ultimately  after  passing  a  lofty  "  bad  land"  ridge,  which  was  note- 
worthy for  the  abundance  of  petrified  wood  and  stumps  imbedded  in  its  clay,  we 
reached  the  river  bank  on  the  edge  of  a  narrow  plain.  The  water  was  inacces- 
sible here,  however,  and  we  continued  on  for  a  few  miles  further,  encamping  after 
a  march  of  20 J  miles  upon  the  bank  of  White  Earth  river.  This  is  now  a  slug- 
gish and  muddy  stream,  which  can  be  easily  stepped  over  at  any  point  at  which 
there  is  much  of  a  current,  but  its  water  is  fresh,  and  the  grass  abundant,  and 
it  is  therefore  a  suitable  spot  for  a  halt  over  the  Sabbath.  Our  dragoon  horses, 
which  have  been  stabled  and  corn-fed  during  the  winter,  are  giving  ont  rapidly, 
being  totally  unfit  for  such  a  tramp  over  the  plains,  and  some  of  the  escort  have 
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been  mounted  to-day  upon  mules  and  ponies.     The  night  is  cloudy,  and  obser- 
vations are  impossible  for  this  reason. 

Sunday,  August  19. — The  day  has  been  passed  quietly  in  camp.  The  weather 
has  been  quite  warm,  and  the  thermometer  rising,  to  90°,  but  a  pleasant  breeze 
has  moderated  the  heat. 

Monday,  August  20. — Our  march  to-day  was  short,  as  after  advancing  12 
miles  we  reached  the  upper  limit  of  the  "  big  bend"  of  the  Missouri,  and  the 
day  was  then  too  far  advanced  to  cross  the  intervening  country,  and  I  did  not 
wish  to  encamp  far  from  the  river's  bank.  We  therefore  halted  a  mile  beyond 
Upper  Knife  river,  and  encamped  on  a  bluff  some  50  feet  above  the  Missouri. 
The  line  of  march  to-day  ran  either  along  the  riveij  bottom  or  over  the  first  table- 
land, and  the  general  characteristics  of  the  country  traversed  remain  unchanged. 
Little  Knife  river  was  crossed  without  difficulty,  and  is  now  a  mere  brook  with 
a  muddy  bottom  and  brackish  water  of  a  red  tinge.  The  evening  has  been  ren- 
dered unpleasant  by  high  winds  attended  by  some  rain. 

Tuesday,  August  21. — We  to-day  followed  the  chord  of  the  arc  formed  by 
the  Missouri  in  the  upper  Great  Bend,  and  after  a  inarch  of  19  J  miles  encamped 
upon  the  river  at  the  lower  extremity  of  its  long  curve  to  the  southward.  Our 
route  lay  still  over  the  undulating  prairie  peculiar  to  this  region,  the  general 
surface  being  more  level  than  we  had  before  found  it,  and  no  marked  drainage 
existing.  In  fact  we  found  at  two  or  three  points  that  ponds  of  water  had  col- 
lected from  rain  and  melted  snow,  and  apparently  are  permanent.  The  grass 
along  our  course  was  decidedly  better  than  that  generally  found  since  leaving 
Fort  Union.  Near  our  camp  this  evening,  in  a  boggy  spot  below  the  bank,  a 
fine  spring  has  been  discovered,  whose  water  is  very  cool,  and  possesses  a  marked 
chalybeate  taste.  We  have  found  it  necessary  to  drive  our  herd  nearly  a  mile 
to  enable  them  to  reach  the  river  for  water. 

Wednesday,  August  22. — On  resuming  our  march  this  morning  we  crossed, 
about  two  miles  from  camp,  a  fine  running  stream,  called  by  the  frontiersmen, 
L'eau  qui  monte,  and  by  Lieutenant  Warren,  Tide  river.  The  striking  point 
about  it  (and  hence  its  name  is  probably  derived)  is,  that  its  course  is  opposite 
to  that  of  the  Missouri,  its  head  laying  southeast  of  its  mouth.  Beyond  this  we 
passed  for  15  miles  over  a  gently  rolling  prairie,  leaving  the  Missouri  far  to  our 
right;  until  after  this  distance  had  been  traversed,  we  found  its  valley  directly 
in  front  of  us.  .We  then  crossed  two  or  three  small  tributaries,  one  being  quite 
boggy,  and  reaching  the  bluffs  saw  Fort  Berthold  before  us,  lying  about  five 
miles  to  our  left.  We  encamped  by  a  pond  of  standing  water,  in  the  edge  of 
the  timber  of  the  river  bottom,  after  a  march  of  15  miles.  I  immediately  mounted 
a  fast  horse,  and,  with  Dr.  Hay  den,  rode  over  to  the  fort.  I  found  Lieutenant 
Maynadier  there,  and  also  Lieutenant  White,  3d  artillery,  with  a  boat,  and  a 
detachment  of  60  men,  who  wished  to  accompany  him  in  the  descent  of  the 
river.  This  re-enforcement  will  swell  the  river  party  to  nearly  100  men.  I 
made  arrangements  for  crossing  my  detachment  to  the  other  bank  of  the  Missouri 
to-morrow  morning  by  means  of  the  boats,  and  also  endeavored  to  obtain  a  guide 
from  this  point  to  Fort  Pierre.  In  this,  however,  I  was  entirely  unsuccessful, 
no  one  being  willing  to  venture  it.  A  party  of  Sioux  were  here  this  morning 
and  behaved  very  insolently,  and  this  has  unquestionably  added  to  the  general 
fear.     This  tribe  of  Indians  is  at  present  in  great  need  of  sound  castigation. 

Thursday,  August  23. — We  this  morning  proceeded  to  the  fort,  loaded  our 
baggage  upon  the  boats,  and  crossed  to  the  west  bank  of  the  Missouri.  Some 
difficulty  w;>s  experienced  in  inducing  the  herd  to  swim  the  river,  but  at  last  it 
did  so  in  safety.  After  the  transit  had  been  accomplished  we  loaded  up  and 
pushed  ahead  three  miles  further,  encamping  on  an  excellent  spot  upon  Dancing 
Bear  creek.  The  distance  travelled  during  the  day,  exclusive  of  the  ferriage, 
was  7 J  miles.  The  boats  started  down  stream  at  10  a.  m.,  immediately  after 
our  crossing.  Dr.  Hayden  and  Lieutenant  Mullins  have  this  evening  returned 
to  Fort  Berthold  to  make  a  second  effort  to  procure  a  guide. 
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Friday,  August  24. — The  attempt  to  obtain  a  guide  proved  a  failure,  and 
although  a  man  promised  Lieutenant  Mullins  last  evening  that  he  would  accom- 
pany us,  this  morning  he  could  not  be  found.  All  the  whites  in  this  region  are 
greatly  alarmed  at  the  hostile  tone  of  the  Sioux,  and  they  have  predicted  that 
we  will  be  attacked.  I  do  not  apprehend,  however,  any  systematic  attempt  to 
waylay  us,  as  this  would  be  too  perilous  an  undertaking ;  but  it  is  probable  that 
we  shall  be  closely  watched  and  anno}Ted  by  petty  depredations.  The  chief 
embarrassment  attending  the  lack  of  a  guide  is  found  in  the  fact  that  we  shall 
not  possess  any  reliable  information  as  to  the  localities  in  which  water  can  be 
found,  and  our  marches  may  thus  necessitate  decided  hardships.  We  left  camp 
(after  the  return  of  Lieutenant  Mullins  and  Dr.  Hayden  from  the  fort)  at  7.30 
a.  m.,  and  marched  to  the  southeast  over  a  rolling  prairie  covered  with  an  excel- 
lent growth  of  grass,  especially  in  the  valleys  and  upon  the  hill-sides.  The 
summits  of  the  ridges,  however,  were  comparatively  barren  from  the  scarcity  of 
moisture,  and  the  lack  of  rain  alone  prevents  the  country  from  becoming  one  of 
the  finest  grazing  regions  in  the  world.  After  a  march  of  1G  miles  we  reached 
Knife  river,  and  encamped  upon  its  south  bank  amid  good  grass  and  a  tolerable 
supply  of  wood.  This  stream  flows  in  a  narrow  bed,  20  feet  below  the  general 
level  of  its  valley,  which  is  here,  at  least,  two  miles  in  width.  The  banks  are 
of  stiff  blue  mud,  which  we  were  compelled  to  bridge  with  willows,  while  the 
stream  has  been  repeatedly  dammed  by  beavers,  rendering  crossing  additionally 
difficult.  The  valley  is  remarkable  for  the  scarcity  of  timber.  High  winds  in 
the  evening  placed  a  veto  upon  all  observations. 

Saturday,  August  25. — We  succeeded  in  making  an  early  start  this  morning, 
and  continued  bur  southeasterly  course.  After  a  march  of  11  miles  we  came  in 
sight  of  the  Missouri,  with  Fort  Clark  and  the  Ree  village  distant  only  about 
five  miles.  We  were  soon  visited  by  some  40  or  50  Indians  from  the  village 
who  urged  us  to  encamp  near  them,  but  I  failed  to  appreciate  the  advantage  of 
their  vicinity  during  our  Sabbath  halt,  and  therefore  pushed  on  to  the  south- 
southeast,  changing  our  course  to  avoid  the  "badlands"  near  the  river.  We 
found  the  country  more  broken,  and  marching  therefore  more  difficult,  and  we 
ultimately  halted,  after  having  travelled  28  miles,  upon  the  banks  of  Square 
Butte  creek.  Two  of  our  dragoon  horses  broke  down  to-day,  and  one  of  them 
was  left  upon  the  road,  and  we  are  compelled  to  mount  others  of  the  escort  upon 
mules.  The  evening  has  been  calm  and  beautiful,  and  some  excellent  observa- 
tions place  our  latitude  at  47°  2'. 

Sunday,  August  26. — We  remained  in  camp  to-day,  and  were  visited  by  two 
white  men  from  the  Ree  village,  who  brought  with  them  the  acceptable  present 
of  a  quantity  of  corn.  Our  customary  religious  service  was  held  in  the  morning. 
Towards  dark  it  was  reported  that  some  Indians  had  been  discovered  upon  the 
adjacent  hills,  and,  although  I  doubted  the  fact,  I  urged  upon  the  party  the 
importance  of  being  constantly  vigilant  and  prepared  for  emergencies,  and  as  a 
precaution  ordered  the  herd  to  be  closed  up,  and  a  strict  watch  kept  during  the 
night. 

Monday,  August  27. — We  resumed  our  march  this  morning,  still  continuing 
toward  the  south-southeast,  the  country  traversed  consisting  of  a  broken  prairie, 
not  differing  from  that  through  which  we  have  been  journeying  for  the  past  few 
days.  No  hills  have  been  in  sight ;  and,  notwithstanding  our  extensive  range 
of  vision  upon  all  sides,  the  monotony  of  the  prospect  has  remained  unvaried. 
No  comparison  could  be  more  apt  than  that  which  has  likened  this  country  to  an 
agitated  ocean  suddenly  stilled  into  immobility,  and  travelling  through  it  has 
become  latterly  as  uninspiring,  through  lack  of  change,  as  a  sea  voyage.  In 
crossing  Square  Butte  creek,  some  ten  miles  from  camp,  we  obtained  our  only 
view  of  the  Missouri.  A  mile  further  on  we  struck  the  head  of  a  small  tribu- 
tary of  Heart  river,  and  followed  down  it  to  the  banks  of  that  stream,  encamp- 
ing near  their  point  of  union.     The   latter  river  is  now  of  insignificant  size, 
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being  not  over  10  yards  in  width,  although  its  bed  shows  that  at  times  it  must 
be  from  60  to  70  yards  across,  and  contribute  an  immense  volume  of  water  to 
the  Missouri.  Its  valley  is  from  half  a  mile  to  a  mile  in  width,  and  contains 
much  more  timber  than  usual.  Grass  has  continued  good  along  our  route  to-day, 
that  upon  the  summit  of  the  hill  being  dry  and  hard.  We  were  visited  last 
night  by  a  heavy  thunder  storm,  the  first  since  leaving  the  mountains. 

Tuesday,  August  28. — Leaving  Heart  river  we  crossed  the  rolling  prairie 
country  again,  reaching,  after  a  march  often  miles,  the  banks  of  Mule  creek,  a 
minor  tributary  of  the  Missouri.  The  water  in  its  bed  was  formed  in  pools,  and, 
although  fresh,  was  strongly  tainted  by  decayed  vegetation.  It  being  still  early 
I  decided  not  to  halt  here,  but  push  on  to  another  camping  ground.  Leaving 
Mule  creek  we  crossed  over  to  a  level  plain,  some  four  miles  in  diameter,  covered 
with  salt  grass  growing  on  a  chalky  white  soil,  and  again  reached  the  rolling  hills. 
At  one  point  among  them  we  found  a  small  grove  of  oaks  growing  upon  marshy 
ground  in  a  ravine,  furnishing  more  evidence  of  the  fact  that  the  scarcity  of  tim- 
ber in  this  region  is  solely  due  to  the  absence  of  moisture.  After  a  total  march 
of  21\  miles  we  came  to  the  north  fork  of  Cannon  Ball  river,  and  encamped  upon 
its  banks.  We  found  it  to  be  a  fine  running  brook,  with  fresh,  sweet  water  and 
good  grass  in  its  valley.  Fuel  is,  however,  very  scarce,  and  we  have  been 
unable  to  even  obtain  tent-poles.  Observations  this  evening  place  our  present 
latitude  at  46°  22'. 

Wednesday,  August  29 — On  scaling  the  low  divide  south  of  our  last  night's 
camp,  we  came  to  a  peculiar  valley  covered  by  a  rank  growth  of  grass  and 
weeds,  and  with  its  surface  cut  up  with  numerous  ditch -like  water-courses  filled 
with  stagnant  water.  After  a  difficult  march  of  about  five  miles  we  came  to  a 
chain  of*  "  bad  lands,"  and  for  three  miles  passed  over  them,  reaching  Cannon 
Ball  river.  The  bed  of  this  stream  is  nearly  fifty  yards  in  width,  but  at  present 
contains  but  little  water.  Its  banks  on  each  side  below  us  are  of  the  "  bad  land" 
formation.  We  crossed  to  the  south  and  encamped,  while  I  rode  ahead  to 
"  prospect."  By  ascending  a  hill  overtopping  its  neighbors  I  obtained  an 
extended  view  of  the  adjacent  country,  but  nothing  save  broken  rolling  prairie 
was  in  sight,  and  I  am  convinced  that  this  is  the  nature  of  the  whole  country 
between  the  Missouri  and  the  divide  of  the  Little  Missouri.  Observations  have 
established  the  fact  that  our  present  latitude  is  46°  15',  and  render  it  certain 
that  the  Cannon  Ball  river,  that  here  flows  to  the  northeast,  is  placed  decidedly 
too  far  to  the  south  upon  the  maps.  A  high  gale  prevailed  all  the  afternoon, 
and  toward  evening  we  were  visited  by  a  rain-storm  of  brief  duration. 

Thursday,  August  30. — From  our  camp  on  the  Cannon  Ball  we  headed  directly 
south,  and  at  a  distance  of  eight  miles  passed  the  head  of  one  of  its  lesser  tribu- 
taries. Beyond  this  for  five  miles  we  crossed  a  succession  of  steep  hills,  emerging 
upon  an  open  and  level  plain,  over  which  progress  was  easy  and  rapid.  From  the 
summit  of  the  last  ridge  we  obtained  a  distant  view  of  the  divide  between  the 
Grand  and  the  Moreau,  which  is  apparently  more  elevated  than  any  other  part 
of  the  country,  several  hills  near  the  Missouri  being  of  marked  height.  On  the 
plain  crossed  the  grass  was  of  inferior  quality,  while  sharp  angular  boulders  of 
silicious  rock  were  scattered  upon  all  sides  in  great  profusion.  After  a  march  of 
27|  miles  we  encamped  upon  a  small  tributary  of  the  Grand  river.  The  country 
to  the  west  of  us  is  on  fire,  showing  the  proximity  of  the  Indians.  Good 
observations  obtained  this  evening  place  our  present  latitude  at  45°  53'. 

Friday,  August  31. — Our  march  to  the  south  has  continued  to-day.  At  first 
we  turned  slightly  to  the  eastward  to  avoid  poor  travelling  in  the  valley  of  the 
stream  upon  which  we  had  been  encamped,  and,  after  nine  miles'  progress,  we 
came  to  Ree  or  Grand  river.  As  this  wTas  flowing  nearly  due  south  we  followed 
its  banks  for  five  miles,  and  then  as  it  bent  to  the  eastward  crossed  and  encamped 
in  the  prairie  a  quarter  of  a  mile  distant.  The  bed  of  the  Ree  river  is  60  yards 
in  width,  but  the  water  is  now  standing  in  pools.     As  a  general  rule  the  bed  is 
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dry  and  hard,  though  in  some  instances  quicksands  were  found.  The  valley  is 
fully  a  mile  in  diameter,  and  its  soil  is  excellent,  producing  fine  grass,  while  the 
timber  is  also  more  abundant  than  we  have  found  it  upon  any  of  the  streams  yet 
crossed.  The  trees  are  generally  cottonwoods  ;  but  some  ash  is  found,  and  in 
the  ravines  small  groves  of  an  inferior  oak  flourished,  while  wild  plum  and  cherry 
bushes  were  very  abundant.  The  nature  of  the  country  traversed  remains 
without  noteworthy  change.  Game  was  quite  plenty,  especially  deer  and  ante- 
lope. Elk  tracks  have  been  also  seen,  but  the  animal  itself  has  not  been  visible. 
A  fire  broke  out  in  camp  this  afternoon  and  threatened  serious  damage,  as  a 
high  gale  was  prevailing,  but  it  was  ultimately  subdued  without  any  disastrous 
results.     The  distance  accomplished  in  the  day's  march  was  13f  miles. 

Saturday,  September  1. — We  resumed  our  southward  march  this  morning,  and 
crossing  a  spur  of  hills  suddenly  found  ourselves,  after  a  journey  of  five  miles, 
again  upon  the  banks  of  the  Ree  river,  which  makes  a  great  bend  at  this  point. 
We  left  its  valley  here,  however,  and  entered  upon  a  level  prairie,  relieved  only 
with  an  occasional  knoll,  ovsr  whose  floor-like  surface  we  advanced  for  ten  miles 
to  the  banks  of  a  small  stream  which  I  originally  supposed  to  be  a  tributary  to 
the  Missouri.  Our  animals  being  weary,  and  having  no  knowledge  of  the  distance 
to  the  next  "  water,"  we  halted  here  and  encamped  amid  excellent  pasturage. 
After  dinner  I  rode  to  the  summit  of  a  neighboring  hill  and  ascertained  that  the 
stream  was  in  reality  a  branch  of  the  Ree  following  to  the  northeast  and  joining 
that  river  at  a  distance  of  about  six  miles.  The  grass  found  to-day  has  been 
greener  and  of  more  nourishing  quality,  and  in  this  valley  the  luxuriance  of  its 
growth  is  remarkable.  The  stream  consists  of  clear  cool  water,  but  its  bed  is 
greatly  obstructed  by  beaver-dams.  The  timber  is  chiefly  confined  to  the 
scrubby  black  oak  found  in  ravines.  A  furious  wind  has  been  blowing  from  the 
southward  all  day,  and  the  evening  has  been  marked  by  thick  clouds  and  a 
slight  rain  fa  11^ 

Sunday,  September  2. — The  usual  Sabbath  quiet  has  been  maintained. 
Observations  this  evening  place  our  latitude  at  45°  33'. 

Monday,  September  3. — A  heavy  shower  delayed  our  start  until  8  a.  m.,  but 
after  ascending  from  the  valley  we  came  upon  a  prairie  of  wide  extent,  distin- 
guished by  some  rather  unusual  features.  '  It  was  so  level  that  the  course  of 
drainage  could  with  the  greatest  difficulty  be  traced,  and  several  ponds  of  water 
had  formed  upon  its  surface.  It  was,  however,  marked  by  a  considerable  number 
of  buttes,  rising  to  the  height  of  20  to  50  feet  above  the  general  surface,  constitut- 
ing very  prominent  land-marks.  These  appear  to  be  of  the  same  material  as  the 
plain,  but  a  few  were  apparently  composed  of  gravel  and  drift.  Owing  to  the 
prevalent  flatness  of  the  country,  they  possess  at  a  distance  an  appearance  of 
much  greater  elevation  than  actually  pertains  to  them.  Across  this  prairie  and  a 
few  "  bad  land"  hills  we  advanced  to  the  banks  of  a  tributary  of  the  Moreau, 
(which  we  have  seen  to  our  left  and  in  advance,  its  course  being  northeasterly,) 
known  as  the  Little  Moreau,  the  distance  .of  the  day's  march  being  18J  miJes. 
The  stream  now  consists  of  mere  pools,  and  the  grass  about  its  banks  is  the 
poorest  found  since  leaving  Fort  Benton.  Its  valley  is  but  one-eighth  of  a 
mile  in  width,  and  contains  the  only  timber  seen  in  the  day's  march.  The  soil 
of  the  prairie  crossed  to-day  was  good  and  grass  abundant.  Just  at  the  close 
of  the  march  Lieutenant  Mullins  discovered  two  Indians  watching  us  from  a 
hill,  but  they  immediately  disappeared.  •These  are  the  only  savages  seen  since 
leaving  Fort  Clark,  and  probably  belong  to  some  scattered  lodges  below  us  on 
the  Moreau.     Observations  place  the  latitude  of  our  present  camp  at  45°  IS7. 

Tuesday,  September  4. — Our  march  to-day  has  been  exceedingly  'difficult. 
Our  course  has  still  borne  southward,  and  we  have  been  travelling  constantly 
among  "bad  land"  hills,  characterized  by  the  scantiest  vegetation,  and  with  a 
loose  and  spongy  soil  that  has  most  severely  tasked  the  powers  of  our  animals. 
Eight  miles  from  camp  we  reached  the  Moreau  river,  whose  bed  is  forty  yards 
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in  width,  but  is  now  almost  dry.  The  valley  is  a  quarter  of  a  mile  in  diameter, 
and  contains  good  grass  and  considerable  timber.  Seven  miles  beyond  we  en- 
camped upon  the  head  of  a  small  tributary  of  the  stream,  after  a  day's  march 
of  17 J  miles.  The  latitude  of  our  camp  to-night  is  45°  13',  and  we  should  reach 
the  Shay  en  ne  to-morrow.  Deer,  elk,  and  antelope  have  been  seen  in  large  num- 
bers to-day. 

Wednesday,  September  5. — An  early  start  this  morning  brought  us,  after  a 
march  of  two  miles,  to  the  edge  of  a  high,  undulating  prairie,  about  four  miles 
iu  width,  and  draining  into  the  Moreau.  After  crossing  it  we  found  ourselves 
upon  the  summit  of  the  divide  between  that  river  and  the  Shayenne.  We  had 
travelled  thus  far  up  a  gradual  slope,  over  a  good  road,  and  amid  fine  grass. 
Before  us  the  prospect,  however,  was  most  forbidding.  The  "bad  lands  "  of  the 
Moreau  were  reproduced  along  the  Shayenne,  and  for  15  miles  the  valley  of 
the  latter  was  spread  out  before  us  in  a  series  of  broken,  dark,  and  desolate  hills. 
Near  the  crest  of  the  divide  we  came  upon  a  wagon  track  which  led  us,  at  the 
distance  of  half  a  mile,  to  an  old  road  used  by  Indian  traders,  affording  us  tol- 
erably good  travelling  for  15  miles,  when  we  reached  the  Shayenne,  crossed 
the  river,  and  encamped  upon  its  south  bank.  We  found  it  to  be  here  50 
yards  in  width,  and  flowing  over  a  bed  generally  of  quicksand.  At  the  point 
at  which  we  crossed  it,  however,  a  fine,  gravel  bottom  was  found,  while  its  depth 
was  15  inches,  the  current  being  rapid  and  the  water  muddy.  The  valley  is 
about  a  mile  in  width,  and  covered  with  long  grass  and  a  scattered  growth  of 
cottonwood.  Our  point  of  crossing  is  only  distant  seven  miles  from  the  junction 
of  the  Shayenne  and  Missouri. 

Thursday,  September  6. — A  march  of  two  or  three  miles  this  morning,  amid 
broken  hills,  brought  us  to  the  level  plain  again,  where  we  found  the  road  fol- 
lowed yesterday,  and  by  its  aid  made  very  rapid  progress.  Leaving  the  ravines 
of  the  Missouri  upon  our  left  we  soon  reached  the  ridge  dividing  that  river 
from  Chantier  creek,  (one  of  its  tributaries,)  and  advanced  along  its  crest  to  the 
point  at  which  the  road  crossed  the  stream.  We  then  turned  to  the  valley  of 
the  Missouri,  but  found  no  suitable  camping  ground  until  we  reached  the  banks 
of  the  river  itself,  where  we  halted  after  a  march  of  27  miles.  The  Chantier  we 
found  with  but  little  water  in  its  bed,  and  that  too  thoroughly  impregnated 
with  salt  to  be  used.  The  banks  of  the  Missouri  at  our  camp  are  high  and 
steep,  and  we  have  been  compelled  to  dig  them  down  to  afford  the  herd  access 
to  the  water.     The  night  is  warm,  but  cloudy. 

Friday,  September  7.— A  cold  northeast  storm  visited  us  last  night,  and  this 
morning  the  river  was  still  falling,  and  travelling  with  packs  and  baggage  utterly 
out  of  the  question,  the  surrounding  hills  being  slippery  with  mud.  Leaving 
the  train  in  camp,  therefore,  I  rode  on  to  Fort  Pierre,  accompanied  by  Dr.  Hay- 
den  and  an  attendant.  The  journey  was  a  most  uncomfortable  one,  but  after 
scaling  the  hills  with  great  difficulty,  we  found  good  travelling,  the  road  running 
along  the  divide  between  the  Missouri  and  Willow  creek,  whose  drainage  lies 
very  close  to  that  of  the  main  stream. 

We  reached  Fort  Pierre  at  noon,  having  travelled  over  2,500  miles  since  leav- 
ing it  in  May  of  last  year.  I  found  that  Lieutenant  Maynadier  and  party  had 
been  at  the  fort  for  five  days  awaiting  our  arrival. 

Saturday,  September  8. — I  remained  at  Fort  Pierre  over  last  night,  and  at  1 
o'clock  to-day  the  party  came  up  undir  charge  of  Lieutenant  Mullins.  They 
encamped  about  a  quarter  of  a  mile  above  the  fort,  and  we  at  once  commenced 
arrangements  for  continuing  our  homeward  journey.  Our  poorest  horses  I 
ordered  «sold,  and  steps  were  also  taken  to  have  the  others  properly  shod.  I 
had  the  pleasure  of  meeting  here  my  Sioux  guide,  who  piloted  us  through  the 
Shuyenne  country  last  year,  and  deserted  us  near  Powder  river,  taking  with  him 
a  valuable  mule.  He  greeted  me  very  cordially,  and  appeared  to  regard  his  knav- 
ery as   highly  amusiug.     The  stolen   mule,  however,  was  nowhere  visible,  and 
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retaliating  measures  were,  of  course,  out  of  the  question.  It  is  also  worth  men- 
tioning that  this  Indian  described  to  me  the  entire  route  of  the  expedition  as  far 
as  the  Yellowstone,  proving  that  we  had  been  carefully  watched. 

Sunday,  September  9. — We  observed  the  Sabbath  as  usual. 

Monday,  September  10. — This  morning  the  party  started  for  Fort  Randall, 
Lieutenant  Maynadier  continuing  in  the  boats.  While  settling  my  bills  at  the 
fort  with  a  few  attendants,  I  received  a  notification  that  an  Indian  delegation 
desired  a  "  talk."  On  meeting  them  I  discovered  that  the  subject  of  their  diplo- 
macy was  a  dinner  from  our  stores,  and  I  therefore  cut  short  the  conference  by 
stating  that  my  supplies  had  gone  down  stream  in  the  boats,  and  furthermore 
improved  the  opportunity  by  adding  that  I  was  acquainted  with  the  recent 
depredations  of  the  Sioux,  and  if  their  outrages  did  not  cease,  troops  would  be 
sent  to  the  country,  and  severe  punishment  inflicted.  I  then  rode  on  and 
rejoined  the  party,  which  I  found  had  taken  the  wrong  road,  necessitating  the 
retracing  of  steps  for  some  distance.  As  we  passed  old  Fort  Pierre  I  noticed 
that  but  little  was  left  of  the  structure,  the  remains  consisting  of  the  shell  of  one 
row  of  houses,  and  the  demolition  of  this  was  in  progress,  the  material  being 
used  in  the  new  fort.  Four  miles  from  camp  the  summit  of  the  surrounding 
hills  is  reached,  and  at  this  point  commences  the  descent  into  the  valley  of  the 
Shicha  river.  We  found  the  stream  swollen  by  the  recent  rain,  and  it  was  now 
20  yards  in  width  and  2£  feet  in  depth.  It  was  forded  without  much  difficulty, 
and  passing  through  its  valley,  which  is  a  mile  in  diameter,  and  contains  good 
grass  and  considerable  timber,  we  climbed  the  neighboring  bluffs  and  came  to  a 
high  plateau.  Over  this  we  advanced  until  we  reached  the  head-waters  of 
Oabri  creek,  upon  which  we  encamped  after  a  total  march  of  23  miles,  although 
the  morning's  error  rendered  our  aggregate  advance  only  18  miles.  The  road 
followed  to-day  has  been  good,  but  it  passes  to  the  west  of  our  present  camp 
and  entirely  avoids  the  Cabri.  The  grass  upon  the  hills  along  our  route  has 
been  of  fine  quality.  After  encamping  it  was  discovered  that  one  of  Lieutenant 
Mullins's  mules  was  missing,  and  his  packer,  who  had  come  into  camp  originally, 
also  rode  off  in  a  rather  suspicious  manner.  A  sergeant  and  two  men  were 
despatched  after  the  missing  animal  and  packer. 

A  cold  east  wind  is  blowing  this  evening  and  rain  is  threatening. 

Tuesday,  September  11. — The  sergeant  and  men  did  not  arrive  until  1  p.  m, 
and  we  therefore  did  not  move  camp  to-day.  They  had  returned  to  the  fort 
and  thoroughly  searched  the  valley  of  the  Shicha,  but  without  finding  the  mule. 
The  packer  they  brought  into  camp,  having  found  him  while  apparently  in 
search  of  the  animal.  As  all  the  circumstantial  evidence  was  strongly  against 
him,  Lieutenant  Mullins  discharged  him  at  once.  The  sergeant  reports  that  the 
Shicha  is  swollen  to  a  depth  of  four  feet  by  recent  rains,  and  that  he  found  it 
necessary  to  swim  its  current. 

Wednesday,  September  12. — We  resumed  our  march  to-day,  the  country 
traversed  being  an  elevated  and  rolling  prairie.  We  did  not  regain  the  road 
which  we  had  left  upon  our  right  on  Monday,  but  travelling  in  this  region  at 
ibis  season  is  not  attended  by  any  serious  difficulties  at  any  point.  The  earlier 
part  of  the  march  was  rendered  excessively  disagreeable  by  a  driving  storm  of 
rain  and  sleet,  from  which  the  open  plain  afforded  no  shelter,  while  constant 
motion  formed  our  only  refuge.  The  wind  shifted  in  an  hour  or  two  from  the 
east  to  the  southward,  however,  and  ultimately  we  were  refreshed  by  warmth 
of  atmosphere  and  pleasant  skies.  Seven  miles  from  camp  we  reached  Cedar 
creek,  finding  the  water  only  in  holes,  while  but  a  few  trees  were  scattered 
through  its  valley.  After  a  march  of  21  miles  we  encamped  upon  one  of  the 
banks  of  Medicine  creek  amid  capital  pasturage,  but  with  no  fuel  save  a  few 
dry  willows.  The  water  in  this  stream  is  also  found  only  in  pools,  and  is  rather 
difficult  of  access  from  the  fact  that  the  river  bed  is  boggy  in  its  nature.  Below 
us  wood  is  more  abundant,  and  the  distant  valley  of  Medicine  creek  is  appa- 
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rently  well  timbered.  The  grass  on  the  surrounding  hills  to-day  has  been  of 
capital  quality,  consisting  of  a  thick  growth  of  that  short  and  rich  variety  known 
as  "buffalo  " 

Thursday,  September  13. — We  varied  our  course  this  morning  more  to  the 
east,  and  after  a  march  of  five  miles  reached  Medicine  creek.  We  found  the 
stream  was  destitute  of  running  water,  but  its  bed  was  deep  and  muddy,  and 
crossing  was  only  effected  with  much  care  and  trouble  over  an  old  beaver  dam. 
Beyond  this  we  came  to  a  slightly  undulating  prairie  of  the  same  general  char- 
acter as  that  traversed  yesterday,  save  that  the  swells  in  the  surface  were  so 
slight  that  it  was  in  many  cases  difficult  to  detect  the  course  of  the  drainage. 
In  some  cases  we  passed  by  several  marshy  depressions  that  in  the  wet  season 
are  unquestionably  ponds.  This  prairie  is  probably  the  source  of  American 
Crow  creek,  which  lies  at  the  east  of  our  route.  After  a  march  of  13  miles  we 
reached  the  drainage  of  White  river,  and  four  miles  further  we  again  struck  the 
road  from  which  we  diverged  on  Monday.  Following  this  we  passed  among 
broken  hills  to  the  valley  of  White  river,  and  encamped  upon  its  banks  after  a 
total  march  of  22.8  miles.  We  are  located  upon  the  south  bank  on  a  handsome 
plateau,  having  crossed  by  a  capital  ford,  although  quicksands  are  found  both 
above  and  below.  The  stream  is  about  60  yards  wide,  and  from  one  and  a  half 
to  two  and  a  half  feet  in  depth,  possessing  a  rapid  current.  It  is  well  named 
as  the  water  is  chalky  white  in  color,  and  possesses  a  strong  clayey  taste.  Coffee 
made  from  it  could  be  changed  but  little  in  either  color  or  taste  by  the  addition 
of  milk.  We  found  that  the  water  was  greatly  improved  by  digging  holes  near 
the  bank  and  permitting  it  to  filter  through,  as  by  this  means  it  was  obtained 
comparatively  clear.  The  river  valley  is  narrow  and  much  broken  up,  (by  the 
sinuous  course  of  the  stream,)  consisting  of  a  series  "of  small  bottoms  averaging* 
over  half  a  mile  in  width.  Grass  and  trees  are  both  abundant.  Ciouds  and 
rain  prevailed  at  night,  and  we  have  not  been  able  to  obtain  observations  since 
leaving  Fort  Pierre. 

Friday,  September  14. — We  were  delayed  this  morning  by  a  heavy  shower, 
but  succeeded  in  getting  in  motion  by  8  o'clock,  following  still  the  old  road.  By 
means  of  a  ravine  we  reached  the  summit  of  the  bluffs  without  any  hard  climb- 
ing, and  thence  marched  in  a  nearly  direct  line  for  the  southeast,  over  a  rich 
soil  and  amid  abundant  grass.  Some  distance  before  us  two  large  buttes  were 
visible,  between  which  we  passed,  finding  a  small  stream  flowing  near  the  base 
of  the  more  easterly  one,  which  is  known  as  Yo-ke-oke-lo-ke,  or  Water  Holes 
creek.  At  this  point  the  country  became  much  more  rugged,  while  the  hills 
upon  our  right  were  quite  broken.  The  road,  however,  avoided  all  the  more 
important  obstacles  to  travelling,  and  following  it  we  crossed  the  creek  without 
difficulty,  although  it  was  now  filled  with  running  water  on  account  of  the  recent 
rains.  We  then  passed  over  a  spur  of  hills,  and  came  again  to  the  same  creek 
which  makes  here  a  complete  turn,  and,  re-crossing,  encamped  upon  its  west 
bank  after  a  march  of  19 J  miles.  The  course  of  our  day's  march  has  been 
magnetic  southeast. 

Saturday,  September  15. — Our  line  of  march  this  morning  was  directly  up 
the  valley  of  the  Yo-ke-oke-lo-ke,  keeping  in  the  vicinity  of  the  stream  that  it 
might  be  available  for  camping  purposes  in  case  this  should  become  necessary. 
For  15  miles  we  thus  passed  through  a  region  agreeably  varied  in  its  features 
from  the  monotony  of  the  plains,  trees  being  continually  in  sight,  consisting 
chiefly  of  post  oaks  and  elms,  too  small,  however,  to  be  used  for  aught  save  fuel. 
After  leaving  the  head  of  the  stream  a  gradual  and  long  ascent  brought  us  to 
the  summit  of  the  divide  beyond  which  lies  the  valley  of  the  Ponka  river.  We 
here  abandoned  the  road  for  sake  of  shortening  distance,  and  turning  to  the  right 
pushed  directly  for  the  Ponka,  and  encamped  upon  its  banks  after  a  march  of 
27  miles.  We  found  this  river  to  be  now  an  insignificant  stream,  with  the  water 
mainly  in  pools,  but  running  here  and  there.     The  valley  is  flat  but  not  wide, 
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and  timber  is  quite  abundant,  small  post  oaks  being  the  prevailing  variety.  The 
hills  behind  us  are  comparatively  barren,  the  grass  being  thin,  coarse  and  hard. 
Those  beyond  the  Ponka  are  rolling,  and  there  are  no  obstructions  to  travelling 
visible.  Near  the  summit  of  the  divide  crossed  to-day  I  noticed  a  ridge  capped 
with  limestone  in  place,  the  first  rock  found  in  place  since  we  left  the  upper 
Missouri.  The  sky  at  sunset  was  clear,  but  soon  clouded  up  and  during  the 
evening  we  were  visited  with  rain.  This  has  been  followed  by  a  cold  wind, 
and  the  heavens  are  now  clear  and  illumined  with  a  brilliant  aurora. 

Sunday,  September  16. — Camp  was  not  moved  to-day,  and  the  Sabbath  was 
observed  as  usual. 

Monday,  September  17. — We  resumed  our  march  to-day  heading  down  the 
valley  of  the  Ponka,  but  diverging  from  its  source,  which  passed  further  to  the 
south  than  suited  our  purposes.  We  travelled  over  a  level  country  crossed  by 
two  or  three  valleys  containing  water,  but  no  timber  save  three  small  trees  upon 
one  of  the  streams.  The  monotony  of  the  landscape  has  been  greater  than 
ever  to-day,  and  the  horizon  has  presented  the  appearance  peculiar  to  it  at  sea. 
To  the  right  the  Forked  Hills  are  plainly  visible,  and  they  have  formed  the  only 
landmarks.  After  a  march  of  25  miles  we  encamped  upon  a  small  tributary  of 
the  Ponka,  notwithstanding  the  fact  that  a  few  willows  constituted  the  only  fuel 
upon  its  banks.  Some  few  sticks  were  gathered  together,  and  we  were  thus 
enabled  to  do  our  immediate  cooking,  and  I  despatched  a  party  to  the  Ponka 
for  wood  for  our  meals  to-morrow.  The  wind  shifted  from  the  south  to  the 
northeast  during  the  day,  and  the  weather  has  been  cold  and  chilly  with  a  slight 
fall  of  rain.  The  sky  this  evening  has  been  bright  and  clear,  and  observations 
place  our  present  latitude  at  43°. 

Tuesday,  September  18. — The  prospect  of  reaching  Fort  Randall  and  obtain- 
ing mails  from  home  led  to  an  early  start  and  a  brisk  march  to-day.  To  avoid 
a  detour  we  at  first  abandoned  the  road  and  struck  off  across  the  hills,  the  trav- 
elling being  practicable  for  our  pack  trains  but  not  for  wagons.  Two  miles  from 
camp  we  passed  across  a  narrow  valley  containing  a  small  stream  with  wood 
upon  its  banks,  and  four  miles  brought  us  to  the  road  which  we  followed  to  Fort 
Randall.  It  keeps  upon  the  irregular  divide  between  the  Missouri  and  the 
Ponka,  and  leads  down  to  Fort  Randall  along  the  ridge  between  two  small  trib- 
utaries of  the  former  river.  Two  miles  from  the  fort  we  reached  the  valley  of 
one  of  those  streams,  and  following  it  down  encamped  near  the  Missouri,  400 
yards  above  the  fort,  after  a  march  of  26  miles.  I  dined  at  Fort  Randall  with 
Colonel  Monroe,  and  found  Lieutenant  Maynadier  and  party  there  awaiting  us. 

As  we  were  approaching  the  fort,  and  while  it  was  yet  two  or  three  miles  dis- 
tant, and  not  in  sight,  we  met  a  couple  of  soldiers,  who  saluted  us  with  the  ques- 
tion, "  Whose  party  is  this  I"  On  my  replying,  "  Captain  Raynolds's,"  I  noticed 
a  look  of  surprise,  which  was  explained  when  I  met  Colonel  Monroe,  the  com- 
manding officer,  who  expressed  great  satisfaction  at  my  arrival,  as  they  had  had 
a  report  for  some  days  that  my  whole  party  had  been  cut  off  by  the  Indians. 

It  seems  that  a  small  command  from  Fort  Randall  had  been  over  to  Fort 
Laramie,  and  had  there  learned  that  some  professedly  friendly  Sioux  had  reported 
that  my  whole  party  had  been  cut  off  north  of  the  Black  Hills,  and  at  last 
accounts  only  two  were  alive,  who  were  running  for  dear  life.  This  rumor  had 
been  carried  from  Fort  Randall  to  Sioux  City  and  there  got  into  the  papers, 
causing  no  little  uneasiness  to  my  friends.  Colonel  Monroe  said  the  story  came 
so  well  authenticated  that  he  was  expecting  orders  to  look  me  up. 

I  was  happy  to  inform  him  that  we  were  yet  in  the  land  of  the  living,  and 
had  not  even  seen  a  hostile  Sioux,  though  I  have  no  doubt  many  of  them 
saw  us.  My  explanation  of  the  story  is,  that  the  Sioux,  having  said  so  much 
about  destroying  my  party,  thought  it  necessary  to  keep  up  appearances  for  a 
time  by  reporting  they  had  done  so,  but  that  they  could  not  screw  up  their 
courage  to  the  point  of  making  an  attack  which  they  knew  would  be  vigorously 


124  EXPLORATION    OF    THE    YELLOWSTONE. 

resisted  and  result  in  the  death  of  some  of  their  number.  It  was  the  opinion  of 
all  the  traders  that  we  would  be  attacked,  and  they  attributed  our  safety  to  our 
not  having  shown  any  disposition  to  yield  the  right,  under  the  Harney  treaty, 
to  go  where  we  desired. 

September  19  and  20. — We  spent  these  two  days  at  Fort  Randall,  being  em- 
ployed in  preparations  for  the  continuance  of  our  journey  to  Omaha,  in  which 
my  detachment  should  again  descend  the  Missouri  along  its  banks,  and  Lieuten- 
ant Maynadier  still  take  charge  of  the  boats.  At  this  fort  I  obtained  money 
upon  my  checks,  and  paid  to  every  member  of  the  expedition  a  sum  sufficient 
to  take  them  to  their  several  destinations,  in  order  that  they  might  be  saved  the 
necessity  of  purchasing  coin  at  a  premium  at  Omaha.  I  was  greatly  interested 
in  a  visit  paid  to  the  fort  gardens,  which  richly  repay  the  careful  attention  they 
receive.  I  have  never  seen  finer  vegetables,  the  beets  especially  being  of  gigan- 
tic size.  The  potato  crop,  for  some  unexplained  reason,  had  this  year  proved 
a  total  failure.  The  fertility  of  the  soil  is  great,  and  notwithstanding  the  fact 
that  the  past  season  has  been  attended  by  unusual  moisture,  and  the  luxuriance 
of  agriculture  is  thus  partially  explained,  there  is  no  doubt  that  this  region  is 
fully  as  productive  as  any  in  a  similar  latitude.  • 

Friday,  September  21. — We  resumed  our  homeward  march  at  9  a.  m.  to-day, 
passing  down  the  valley  of  the  Missouri.  Four  miles  from  the  fort  the  river 
runs  up  to  the  foot  of  the  bluffs  upon  the  west  bank,  and  the  road  passed  over 
a  series  of  broken  spurs  with  interlying  ravines,  and  at  a  distance  of  four  to  six 
miles  again  entered  the  valley.  Eleven  miles  from  the  fort  we  came  to  the  first 
house  that  we  had  seen  in  two  years,  built  and  inhabited  by  one  of  the  inevita- 
ble Smith  family,  who  had  secured  his  claim  by  cultivation  of  the  land.  Three 
miles  further  on  we  encamped  upon  the  river  bank  opposite  the  Yancton  Agency. 
I  crossed  the  river  and  visited  Colonel  Redfield,  the  agent,  and  the  buildings 
and  grounds  of  the  agency.  Many  and  important  improvements  were  in  pro- 
gress. A  large  stone  house  and  stables  were  in  process  of  construction,  and  two 
or  three  comfortable  log-houses  were  finished  and  occupied.  I  also  found  a  steam 
saw-mill  in  busy  operation.  Attached  to  the  agency  there  are  170  acres  of  land, 
well  fenced  and  under  cultivation.  Colonel  Redfield  reports  that  his  crops  are 
doing  finely,  and  he  is  raising  corn,  wheat,  oats,  and  buckwheat.  This  agricul- 
tural experiment  is  more  interesting  from  the  fact  that  the  farm  is  located  upon 
the  first  table  land,  not  upon  the  river  bottom,  and  there  is  no  diminution  in  the 
productiveness  of  the  soil.  I  have  no  doubt  of  the  supereminent  qualifications 
of  this  country  as  an  agricultural  region,  provided  it  can  be  demonstrated  that 
there  is  a  sufficient  annual  fall  of  rain. 

Saturday,  September  22. — On  commencing  our  march  this  morning  we  were 
compelled  to  retrace  our  steps  for  some  distance  to  reach  the  ridge  between  the 
Missouri  and  the  Ponka,  the  drainage  of  the  latter  stream  coming  quite  close  to 
the  valley  of  the  former.  Following  this  crest  to  the  southeast  for  some  15 
miles,  we  had  both  rivers  constantly  in  sight.  Upon  reaching  the  Ponka  we 
found  it  too  muddy  to  cross,  but  after  a  short  search  a  wagon  ford  was  discov- 
ered, and  by  it  passed  through  without  difficulty.  This  river  is  not  more  than 
six  or  eight  yards  in  width,  and  six  to  ten  inc'ies  in  depth,  but  the  muddiness 
of  its  banks,  and  the  fact  that  its  bottom  is  to  a  large  extent  quicksand,  render 
great  care  necessary  in  selecting  points  for  crossing.  Its  valley  is  three-quarters 
of  a  mile  in  width,  and  covered  with  a  rank  growth  of  grass  and  weeds.  Be}7ond 
the  Ponka  our  road  again  entered  the  hills,  and  finally  after  a  march  of  20  J  miles 
we  encamped  upon  the  banks  of  a  small  stream  of  running  water,  whose  valley 
was  marked  by  the  presence  of  considerable  timber.  During  the  latter  part  of  our 
march  we  passed  an  embankment  of  earth  about  three  feet  in  height,  forming  a 
circular  enclosure  nearly  250  feet  in  diameter.  Within  were  scattered  about  the 
remains  of  Indian  lodges,  indicating  that  this  was  the  site  of  an  abandoned  Ponka 
village.     The  tribe   still  continue,  it  is  said,  to   construct  their  villages  in  this 
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manner.  Near  our  camp  upon  the  hillside  are  several  mounds  freshly  thrown 
up,  and  constituting  a  Ponka  cemetery.  The  modus  operandi  of  erecting  these 
mounds  is  as  follows:  Two  perpendicular  stakes  are  planted  in  the  ground  and 
connected  by  a  horizontal  bar  resting  on  their  tops.  Slanting  poles  are  then 
laid  upon  each  side  resting  upon  the  ridge,  and  forming  a  species  of  wooden  tent, 
within  which  the  dead  bodies  are  laid,  when  the  whole  is  covered  with  earth 
forming  a  high  circular  mound.  The  fact  that  these  practices  still  continue 
among  the  Indians  of  this  age  may  possess  some  bearing  upon  the  efforts  being 
made  to  calculate  the  supposed  great  antiquity  of  the  Indian  mounds  of  Ohio 
and  the  west  and  south. 

Sunday,  September  23. — We  passed  the  day  quietly  in  camp,  with  the  usual 
services.  Last  night  I  sent  a  messenger  to  the  neighboring  settlements  of  Nio- 
brara and  obtined  a  few  potatoes,  a  luxury  unknown  heretofore  during  the  expe- 
dition. 

Monday,  September  24. — Early  this  morning  I  left  camp  in  company  with 
Dr.  Hay  den  and  drove  over  to  the  town  of  Niobrara  for  the  purpose  of  purchas- 
ing supplies  and  procuring  a  guide  and  interpreter.  We  found  the  country 
becoming  somewhat  more  broken  as  we  approached  the  river,  and  in  crossing 
that  stream  we  were  greatly  embarrassed  by  quicksands,  being  finally  com- 
pelled to  dismount  to  allow  our  horses  to  extricate  themselves,  thus  getting  most 
thoroughly  wet.  The  Niobrara  is  broad  and  shallow,  and  a  ride  of  two  and  a 
half  miles  from  it  across  a  level  bottom,  on  which  fine-looking  corn  was  standing, 
brought  us  to  the  town.  Niobrara  consists  of  a  three-story  hotel  and  about  a 
dozen  houses,  but  its  inhabitants  now  comprise  but  nine  families,  the  others 
having  gone  on  to  the  mines.  I  received  an  Indian  guide  for  the  train,  and  he 
brought  it  safely  across  the  river  without  the  trouble  experienced  by  Dr.  Hay- 
den  and  myself.  After  leaving  the  town  we  advanced  down  the  Missouri  for 
three  miles  to  the  mouth  of  Basil  creek.  We  thence  pushed  up  the  latter  stream 
for  a  mile,  crossed  it,  advanced  through  the  hills  to  the  southeast,  and  encamped 
upon  the  banks  of  one  its  branches  after  a  march  of  18  miles.  Our  camp  is  amid 
excellent  pasturage  and  with  abundance  of  water.  Fuel  is  also  plenty,  although 
the  banks  of  the  stream  are  not  very  thickly  timbered.  Basil  creek  is  larger 
at  present  than  many  water-courses  in  this  country  that  are  dignified  with  the 
title  of  rivers.  Its  width  is  10  yards,  its  depth  18  inches,  and  its  current  quite 
rapid.  Its  valley  is  not  wide  but  the  soil  is  very  fertile,  and  at  the  point  of 
crossing  there  is  a  farm-house  surrounded  by  50  acres  of  cultivated  land,  corn 
constituting  the  chief  crop.     The  latitude  of  our  camp  this  evening  is  42°  40'. 

Tuesday,  September  25. — Our  course  to-day  has  borne  to  the  southeast,  and  we 
encamped  at  night  upon  the  head  of  Basil  creek.  The  country  traversed  has 
been  more  broken,  and  the  soil  poorer  on  account  of  the  large  admixture  of  sand. 
The  grass,  although  abundant,  is  of  a  much  coarser  and  less  nutritious  quality. 
Its  stalk  is  hard  and  dry,  and  usually  long,  (not  unfrequently  from  three  to  four 
feet,)  and  the  blade  is  broad  and  of  a  reddish  tinge.  Ten  miles  from  last  night's 
camp  we  crossed  a  stream  of  running  water,  flowing  over  a  gravelly  bottom, 
and  with  considerable  timber  upon  its  banks.  At  our  camp  this  evening  water 
is  only  found  in  holes,  and  is  scarcely  accessible  on  account  of  the  mud.  Our 
supply  of  fuel  has  been  obtained  from  half  a  dozen  large  elms.  Observations 
this  evening  place  our  present  latitude  at  42°  29'. 

Wednesday,  September  26. — We  have  travelled  to-day  over  more  level  country 
than  we  have  found  lately,  and  the  undulations  in  the  prairie  have  been  barely 
sufficient  to  disclose  the  course  of  the  drainage.  Four  miles  from  camp  we 
crossed  the  ridge  dividing  the  waters  of  the  Platte  from  those  of  the  Missouri, 
and  seven  miles  further  on  we  crossed  one  of  the  branches  of  the  Elk  Horn, 
whose  muddy  bottom  troubled  us  decidedly.  The  bed  of  this  stream  is  50  feet 
in  width,  and  a  few  scattered  trees  grow  upon  its  banks.  After  a  march  of  20  J 
miles  we  finally  encamped  upon  the  banks  of  this  same  stream,  and  have  now 
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reached  the  limits  of  the  land  survey,  and  connected  our  line  of  reconnoisance 
therewith.  At  this  point  the  stream,  wlfich  is  named  Echo  creek  by  our  Indian 
guide,  is  10  yards  in  width  and  IS  inches  in  depth,  and  its  bed  is  sand  gravel, 
the  banks,  however,  being  very  muddy.  This  afternoon  we  have  been  visited 
by  a  small  party  of  Ponka  Indians,  from  a  village  distant  but  a  mile  or  two. 
They  report  that  a  fresh  wagon  track,  which  we  had  noticed  during  the  march, 
was  made  by  a  vehicle  from  the  town  of  Ponka,  and  that  it  passed  by  this  point 
yesterday.  The  weather  has  been  beautiful  to-day  and  the  air  bracing.  The 
night  is  also  clear  and  pleasant,  and  observations  place  our  latitude  at  42°  14/. 

Thursday,  September  27. — We  followed  the  general  course  of  Echo  creek 
this  morning,  diverging  slightly  from  it  to  the  left,  and  heading  south  by  east, 
passing  over  a  level  country  with  an  inferior  and  sandy  soil,  and  striking 
the  Elkhorn  two  miles  from  the  junction  of  its  tributary.  The  valley  of  the 
river,  which  is  wide  and  level,  is  much  more  fertile  than  the  surrounding  plains, 
and  the  growth  of  minor  vegetation  and  of  shrubbery  is  luxuriant.  The  Elk- 
horn  itself  is  about  50  yards  in  width  and  nearly  two  feet  in  depth,  flowing 
•>  over  a  sandy  bed  with  a  rapid  current.  We  encamped  upon  the  river  bank, 
after  a  march  of  21  miles,  having  come  up  with  the  party  from  the  village  of 
Ponk.-t  whose  wagon  tracks  we  had  seen  a  day  or  two  since.  They  were  on  a 
hunting  excursion,  but  had  thus  far  met  with  poor  success.  The  latitude  of  our 
camp  is  41°  59'. 

Friday,  September  28. — To-day  we  have  advanced  for  22  miles  down  the 
valley  of  the  Elkhorn,  and  are  to-night  encamped  upon  its  banks,  near  the  point 
at  which  it  changes  from  its  easterly  course  to  southeast.  Sixteen  miles  out  we 
crossed  a  small  tributary,  being  compelled  before  so  doing  to  repair  an  old  and 
dilapidated  bridge.  The  valley  continues  wide,  and  the  surrounding  hills  are 
gently  undulating.  Its  soil  is  an  alluvial  deposit  of  exceeding  richness  and 
fertility.  Timber  is  scarce,  however,  a  few  cotton Avoods  growing  in  the  immediate 
vicinity  of  the  river,  some  of  fair  size.  There  is  far  too  little  to  even  meet  the 
wants  of  the  section  in  which  it  is  found,  much  less  to  afford  any  supply  to  the 
barren  plains  around. 

Saturday,  September  29. — Our  course  to-day  has  been  generally  east-south- 
east. For  eight  miles  we  continued  down  the  valley  of  the  Elkhorn,  which 
remained  unchanged  in  its  character,  and  then  passed  through  the  hills  and  over 
a  level  and  slightly  undulating  prairie  to  the  banks  of  Plum  creek,  upon  which 
we  encamped  for  the  night.  The  march  has  been  rendered  very  disagreeable 
by  a  cold  east  wind  and  frequent  showers.  After  encamping  two  houses  were 
seen  upon  our  right,  distant  over  two  miles.  I  visited  them,  and  found  the  people 
to  be  of  a  better  class  than  the  ordinary  frontier  farmers.  They  seem  to  be 
doing  well  with  the  ground  they  cultivate,  and  were  troubled  with  no  scarcity 
of  food.  The  great  lack  are  educational  and  religious  facilities.  I  obtained 
from  them  some  potatoes,  poultry,  and  butter,  which  have  been  decided  luxuries 
in  our  supper. 

Sunday,  September  30. — The  day  has  been  stormy  and  disagreeable,  and  our 
last  Sabbath  in  camp  has  been  observed  as  usual. 

Monday,  October  1. — We  resumed  our  march  this  morning,  with  a  chilling  east 
wind  blowing,  and,  crossing  Plum  creek,  advanced  to  the  southeast  over-a  prairie 
identical  with  that  traversed  on  Saturday.  We  ultimately  reached  the  wide, 
fertile  valley  of  Logan's  creek,  and  came  to  the  banks  of  that  stream,  which 
is  40  feet  in  width,  and  possessed  of  a  very  rapid  current.  We  crossed  it  by  a 
substantial  bridge,  erected  by  the  settlers  of  the  vicinity,  and  advancing  two 
miles  further  encamped  upon  a  small  tributary  of  the  creek,  after  a  march  of 
21  miles.  The  valley  of  Logan's  creek  is  poorly  timbered,  containing  only  a 
few  scattered  trees,  with  here  and  there  a  small  grove.  Its  soil  is  very  pro- 
ductive, however,  and  we  passed  some  beautiful  corn  belonging  to  a  farmer  living 
near  the  bridge.     Our  latitude  this  evening  is  41°  4S'. 
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Tuesday,  October  2. — We  have  followed  an  excellent  road  to-day,  running  in 
a  rather  crooked  course  along  the  divide  between  Logan's  and  Belt  creeks. 
The  general  characteristics  of  the  surrounding  country  have  remained  unchanged. 
After  a  march  of  17  miles  we  suddenly  came  into  the  settlements,  houses  burst- 
ing into  sight  at  a  dozen  points,  and  the  country  assumed  all  the  peculiar  beauties 
due  to  cultivation,  unknown  to  us  for  so  long  a  time  and  therefore  the  more 
thoroughly  appreciated  and  admired.  We  advanced  two  miles  further  to  a 
spring  in  the  vicinity  of  the  village  of  Fontanelle,  which  contains  about  50 
houses,  and  here  encamped.     Oar  latitude  this  evening  is  41°  34/. 

Wednesday,  October  3. —  Our  march  to-day  ended  on  the  Platte  road,  where 
we  soon  found  indisputable  proof  of  our  having  again  reached  the  influence  of 
civilization  in  the  fact  that  the  party  speedily  procured  liquor,  which  produced 
a  general  disturbance  in  camp.  The  soldiers  and  citizen  employes  became 
engaged  in  so  heated  and  senseless  a  dispute  that  it  became  necessary  to  separate 
their  camps,  and  I  thought  at  one  time  that  the  drunken  quarrel  might  end  in 
fatal  consequences.  Prompt  and  vigorous  measures  were  taken  and  alone 
quelled  the  disturbance,  and  I  heartily  rejoiced  that  throughout  our  long  journey 
we  had  been  beyond  the  reach  of  this  terrible  curse,  which  has  occasioned  the 
only  difficulties  which  have  disgraced  the  expedition. 

Thursday,  October  4. — We  this  morning  effected  an  early  start,  and  after  a 
brisk  march  closed  our  arduous  labors  by  entering  Omaha,  where  I  found  Lieu- 
tenant Maynadier  waiting,  and  consolidated  the  expedition  for  final  disbandment. 
Our  friends  received  us  cordially,  and  those  at  a  distance  were  promptly  notified 
of  our  arrival  by  telegraph,  and  by  mails  and  despatches  awaiting  us  we  were 
soon  in  possession  of  intelligence  of  our  homes  and  families,  the  want  of  which 
had  constituted  one  of  the  chief  deprivations  we  had  been  compelled  to  undergo. 

As  soon  as  possible  the  expedition  was  disbanded,  all  its  affairs  settled,  and 
its  members  dispersed  to  the  various  duties  and  avocations  that  succeeded  their 
life  on  the  plains  and  among  the  mountains  of  the  Great  West. 


Repoi't  of  First  Lieutenant  H.  E.  Maynadier,  10th  infantry,  on  route  between 
the  Yellowstone  and  J?latte  rivers,  1859. 

Winter  Quarters,  Deer  Creek,  N.  T., 

January  27,  1860. 

Sir:  In  accordance  with  your  instructions,  I  commenced,  on  the  2d  of  Sep- 
tember, 1859,  a  reconnoissance  of  the  country  between  the  Yellowstone  and  the 
Platte  rivers,  by  the  way  of  the  Rosebud,  Tongue,  and  Powder  rivers.  The 
party  under  my  command  separated  from  the  other  on  Tullock's  creek,  and 
proceeded  up  that  creek.  This  is  a  small  tributary  of  the  Big  Horn  river,  run- 
ning obliquely  through  the  Wolf  Hills,  in  a  northwest  course. 

It  flows  in  a  narrow  valley  in  a  very  crooked  channel,  so  that  it  was  difficult 
to  find  a  road  for  wagons  along  it,  it  being  necessary  to  cross  the  stream  fre- 
quently, and  to  cut  the  road  in  many  places  through  heavy  cottonwood  timber 
and  willow  thickets. 

The  stream  was  dry,  except  in  holes  at  long  intervals,  and  we  had  no  good 
water  during  our  march  along  it.  The  surface  water  was  so  stagnant,  and  so 
strongly  impregnated  with  alkali,  that  it  could  not  be  used,  and  the  supply 
obtained  by  digging  in  the  bed  of  the  creek  was  very  little  better.  Our  success 
in  obtaining  water  by  digging  was  precarious  also;  for  while  at  one  camp  an 
abundance,  such  as  it  was,  was  had  at  the  depth  of  a  few  feet,  at  the  next,  only 
12  miles  above,  a  pole  sunk  19  feet  failed  to  procure  a  drop.  The  bottom  of 
this  creek  is  of  stiff  blue  clay,  varying  in  thickness  and  resting  on  sand  and 
gravel,  from  which  water  can  be  obtained  when  the  clay  can  be  removed.     At 
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one  camp  (September  6th)  we  found  a  pond  of  beautiful  clear  water,  and  were 
congratulating  ourselves  upon  the  discovery,  when  on  trial  the  water  was  found 
to  be  bitter  with  aikali,  and  produced  violent  nausea  upon  all  who  drank  it. 
Fortunately,  the  animals  drank  it  freely,  and  with  no  bad  effects. 

Near  its  head  Tullock's  creek  divides  into  three  forks,  and  the  hills  change 
from  their  ridge-like,  precipitous  character  into  gently  sloping  declivities,  clothed 
in  luxuriant  grass,  and  dotted  here  and  there  with  groves  of  pine  trees.  On  the 
7th  September  we  left  this  creek,  and  following  its  left  branch,  guided  by  an  old 
lodge-trail,  we  crossed  the  divide  between  it  and  the  Rosebud,  whose  clear,  run- 
ning water  and  beautiful  valley  formed  a  delightful  contrast  to  what  we  had  left 
behind  us.  Resting  here  a  day,  we  proceeded  up  the  Rosebud,  the  lodge-trail 
guiding  us  as  before,  and  travelled  by  a  very  fine  road  along  the  valley  of  the 
stream.  Our  route  lay  along  this  stream  until  the  11th  September,  and  I  may 
say  generally  that  a  finer  natural  road  cannot  be  found.  The  valley  traverses 
two  ranges  of  the  Wolf  mountains  almost  at  right  angles,  and  is  sometimes  in 
its  abrupt  turns  to  all  appearances  closed  by  some  lofty  peak ;  but  only  in 
appearance,  for  it  has  a  uniform  width  of  about  half  a  mile,  and  is  level  and  free 
from  ravines.  The  stream  runs  in  a  deep,  narrow  bed,  fringed  with  willow  and 
box-elder,  the  only  timber,  and  would  be  difficult  to  cross  with  wagons.  This, 
however,  can  easily  be  avoided,  without  materially  lengthening  the  road,  and  in 
fact  it  was  necessary  to  cross  it  but  twice  in  the  30  miles  which  we  travelled 
on  it.  The  Rosebud  also  divides  near  its  head  into  numerous  branches,  some 
dry,  some  constant  streams.  Just  before  leaving  it  the  road  enters  a  valley  so 
narrow,  and  shut  in  by  such  precipitous  hills,  that  it  may  be  called  a  canon,  and 
forming  a  view  rarely  equalled  in  picturesque  grandeur.  The  tops  of  the  hills 
are  densely  covered  with  pines  alternating  with  bare  castellated  clifls  of  red  clay 
and  sandstone,  presenting  in  the  combination  of  dark  rich  green  and  glowing- 
scarlet  a  contrast  of  color  highly  pleasing.  Indeed,  among  all  my  recollections 
of  the  trip,  the  valley  of  the  Rosebud  holds  the  highest  place  for  beauty. 

At  the  point  where  we  left  it  on  the  11th  September  the  course  of  the  stream 
changes  abruptly  to  the  west,  while  the  road  continuing  southeast  ascends  a 
ridge,  affording  a  view  of  the  tributaries  of  Tongue  river.  To  the  north  the 
surface  of  the  country  is  one  mass  of  barren  peaks,  filling  the  whole  space 
between  Rosebud  and  Tongue  rivers,  and  forming  the  middle  of  the  three  ranges 
of  the  Wolf  mountains.  Any  attempt  to  traverse  it  #ith  wagons  is  useless,  as 
we  came  very  near  finding  to  our  cost;  the  southern  chain  of  the  Wolf  moun- 
tains was  in  plain  sight,  and  our  route  lay  in  a  valley  along  the  foot  of  it;  but 
happening  to  bear  too  far  to  the  north,  we  soon  found  ourselves  in  a  pocket,  with 
no  escape  except  by  the  way  we  entered.  Retracing  our  steps  we  gained  the 
proper  road  at  an  expense  of  five  or  six  miles,  which  lengthened  the  day's  march 
to  22  miles,  and  made  it  near  night  when  we  reached  Tongue  river,  having  a 
good  road  in  its  valley,  only  interrupted  in  a  few  instances  by  ravines  not  very 
difficult  to  cross,  and  with  good  crossings  of  the  stream  when  they  became 
necessary. 

The  character  of  this  river  at  this  point  is  similar  to  that  below.  It  is  30 
yards  wide,  flowing  in  a  bold  stream  over  a  bottom  of  stones  and  coarse  peb- 
bles. Its  general  course  is  east  of  north,  though  its  bed  is  very  crooked  and 
winding.  It  is  well-timbered,  and  an  abundance  of  good  grass  is  found  on  its 
banks.  The  hills  bordering  the  valley  are  low  and  rounded,  but  immediately 
behind  them  comes  the  chain  of  barren  clay  peaks  which  had  hemmed  us  in 
from  the  start. 

You  had  expressed  a  wish  that  I  should  go  directly  across  from  Tongue  to 
Powder  river,  if  it  was  possible,  and  I  made  an  examination  of  the  country  with 
a  view  to  ascertain  whether  I  could  do  it.  My  experience  of  the  day  before 
among  the  hills,  and  the  appearance  of  the  country,  satisfied  me  that  it  would 
be  hazardous  to  leave  a  water-course,  and  impossible  to  take  the  wagon  and  carts 
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over  the  hills  Accordingly  our  route  lay  up  the  valley  of  Tongue  river.  I 
should  mention  here  that  near  where  we  struck  the  river  there  is  a  large  and 
unfailing  spring.  It  is  immediately  on  the  river  bank,  and  issues  from  beneath 
a  bluff. 

On  the  13th  September,  after  travelling  along  the  main  river  six  miles,  we 
came  to  the  mouth  of  the  East  fork,  a  stream  about  the  size  of  the  Rosebud,  and 
resembling  it  in  its  general  features.  Tongue  river  here  turned  to  the  west,  the 
course  along  the  fork  being  south  of  east.  Finding  a  good  road  along  its  banks 
we  travelled  to  very  near  its  head,  finding  it  also  dividing  into  several  branches. 
Near  its  head,  water  was  scarce,  and  our  last  camp  on  it  (September  16th)  was 
quite  as  bad  as  any  on  Tullock's  fork. 

On  the  1 7th  we  went  from  this  fork  to  the  Clear  fork  of  Powder  river,  cross- 
ing a  divide  very  different  from  those  previously  crossed.  There  was  no  well- 
defined  ridge,  but  a  high  plateau  of  undulating  hills,  three  or  four  miles  wide, 
to  which  the  ascent  was  steep  and  short,  and  from  which  it  was  difficult  to 
descend.  We  found  a  tolerable  road,  however,  along  a  dry  ravine  running 
into  the  Clear  fork,  travelling  sometimes  on  its  banks,  sometimes  on  its  bed,  and 
having  no  greater  mishap  than  an  occasional  upset. 

The  Clear  fork  of  Powder  river,  where  we  struck  it,  has  a  wide  valley,  but 
for  some  miles  is  destitute  of  timber.  Being  instructed  to  get  to  as  low  a  point 
on  Powder  river  as  possible,  I  determined  to  follow  down  the  Clear  fork  to  its 
mouth,  and  accordingly  on  the  18th  and  19th  September  our  route  lay  along 
that  stream.  About  12  miles  below  the  point  where  we  struck  it,  the  valley  of 
the  stream  contracts  between  cliffs  of  clay  more  barren  and  broken,  if  possible, 
than  any  we  had  yet  seen,  and  the  road  becomes  very  difficult.  The  stream 
runs  from  side  to  side  of  the  valley,  under  steep  bluffs,  and  the  only  road  to  be 
found  crosses  and  re-crosses  continually,  making  it  very  laborious  and  tedious 
travel. 

The  most  marked  feature  is  the  occurrence  of  an  immense  bed  of  lignite, 
showing  on  each  side  of  the  stream  to  a  thickness  of  four  feet  above  the  surface 
of  the  water  and  extending  apparently  much  deeper  below  it.  Masses  weighing 
as  much  as  500  or  600  pounds  are  seen  lying  in  the  bed  of  the  stream  and  along 
its  banks.  At  one  spot  at  the  foot  of  a  bluff  it  was  seen  in  a  state  of  combus- 
tion, and  in  many  places  there  were  appearances  of  its  having  been  entirely 
consumed. 

On  the  20th  September  we  reached  the  junction  of  the  Clear  Fork  and  Powder 
rivers,  and  took  a  route  along  the  valley  of  the  latter.  This  stream  flows  through 
a  densely  timbered  bottom,  over  a  bed  of  soft  mud  and  quicksand.  The  water 
is  very  turbid  and  the  current  sluggish,  and  it  is  difficult  to  find  a  place  where 
it  can  be  crossed  without  sinking  animals  and  wagons  in  its  slimy,  treacherous 
bed.  There  was  no  choice,  however,  for  a  glance  at  the  hills  and  the  ravines 
forbade  any  attempt  to  keep  on  the  higher  ground,  and  we  were  forced  to  make 
our  way  along  the  crooked  banks  of  the  river  the  best  way  we  could.  To  avoid 
frequent  crossing  the  wagons  and  carts  were  sent  around  the  bends,  cutiing  the 
way  through  cottonwood  and  willow,  and  making,  with  great  labor,  only  three 
or  four  miles  a  day.  The  river  was  crossed  four  times,  and  each  time  the  wagon 
sank  in  the  quicksand,  and  had  to  be  unloaded  and  dragged  out  by  ropes.  On 
the  25th  September  we  reached  the  mouth  of  Sandy  fork,  or  Crazy  Woman's 
fork,  as  it  is  called  by  the  Arapahoes,  and  that  offering  some  prospect  of  better 
travelling,  I  determined  to  go  up  it  until  I  struck  the  trail  of  the  other  party. 
In  addition  to  the  experience  of  the  last  five  days  I  was  influenced  in  tne  deter- 
mination to  leave  Powder  river  by  a  rise  of  water,  which  took  place  on  the  24th, 
as  well  as  because  I  had  ascertained,  to  my  entire  satisfaction,  that  any  further 
effort  to  go  up  Powder  river  would  be  entirely  useless. 

From  September  26  to  October  2,  the  route  followed   Crazy  Woman's  fork  a 
distance  of  about  60  miles.     At  first  it  was  repetition  of  the  troubles  of  the  main 
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stream,  heightened  by  raw,  rainy  weather,  but  as  we  ascended  the  creek  the 
country  opened  and  we  came  into  a  very  fair  road.  On  the  30th  September  we 
came  to  a  village  of  Arapahoes  of  about  60  lodges,  under  the  chief  Little  Owl. 
They  were  very  well  disposed,  and  one  of  the  principal  men  (Friday)  being 
able  to  speak  English  fluently,  I  obtained  from  him  much  information  about  the 
remainder  of  the  route,  and  news  of  the  other  party.  I  made  a  feast  at  my 
camp  for  the  principal  men,  and  they  seemed  perfectly  satisfied  with  their  treat- 
ment. Next  day,  October  1,  we  moved  camp  to  a  branch  of  Crazy  Woman's 
fork,  and  were  followed  by  a  number  of  Arapaho  lodges.  On  the  2d  of  Octo- 
ber, at  10  o'clock  a.  m.,  we  arrived  at  the  trail  of  the  party  under  your  command, 
and  followed  it  until  the  12th,  when  the  two  parties  united  at  the  Red  Buttes 
on  Platte  river.  It  is  unnecessary  for  me  to  enlarge  upon  that  portion  of  the 
route  which  was  upon  your  trail,  further  than  to  refer  you  to  the  intinerary 
accompanying  this  for  each  day's  march.  The  reconnoissance,  although  unmarked 
by  any  occurrence  of  great  importance,  was  not  without  incidents  of  minor 
character,  and  I  am  sure  it  will  be  pleasantly  remembered  by  all  who  were  en- 
gaged in  it.  As  matter  of  natural  history  I  may  mention  that  the  entire  route 
was  through  a  country  abounding  in  game,  and  our  tables  were  abundantly  sup- 
plied with  mountain  luxuries,  while  many  valuable  and  choice  specimens  were 
collected  by  the  gentleman  in  charge  of  that  department.  For  the  details  of  the 
topography  and  meteorology,  &c,  I  refer  you  to  the  maps,  sketches,  and  records 
of  the  gentlemen  respectively  charged  with  those  branches.  It  affords  me  great 
pleasure  to  bear  witness  to  the  industry,  activity,  and  zeal  displayed  by  the 
gentlemen  associated  with  me  in  the  performance  of  their  several  duties,  and 
at  the  same  time  to  report  the  excellent  conduct  of  the  hired  men  and  the  escort, 
a  detachment  from  the  2d  infantry. 

Verv  respectfully,  your  obedient  servant, 

HENRY  E.  MAYNADIER, 

First  Lieutenant  LOth  Infantry. 
Captain  Wm.  F.  Raynolds, 

Co7nmanding  Yellowstone  Expedition. 


CHAPTER  I. 
FROM    SWEETWATER    RIVER    TO    THE    YELLOWSTONB. 

The  expedition  commanded  by  Captain  Raynolds  left  its  winter  quarters  on 
the  10th  of  May,  and  on  the  12th  reached  the  Red  Buttes,  where  a  snow-storm 
prevented  further  movement  until  the  14th.  At  this  point  the  command  was  to 
separate,  and  the  party  under  my  charge  to  travel  up  the  Sweetwater  and 
across  the  Big  Horn  mountains  to  the  Yellowstone. 

The  morning  of  the  14th  of  May  dawned  clear  and  bright,  though  the  air  was 
cold  and  the  mantle  of  snow  upon  the  surrounding  hills  was  more  suggestive  of 
January  than  of  May.  Captain  Raynolds  started  first  with  his  party,  and  soon 
after  the  rest  were  on  the  way.  I  had  for  assistants  Mr.  Snowden,  topographer, 
Mr.  Fillebrown,  meteorologist,  Dr.  Hines,  physician,  Messrs.  Trook,  Waring, 
and  Lee,  general  assistants,  and  Paul  Deval,  guide.  In  addition  to  these 
were  23  packers,  herders,  and  drivers.  Our  baggage  and  stores  were  packed 
on  mules  and  carried  in  carts,  the  latter  destined  to  be  abandoned  when  the 
the  road  became  impracticable  for  wheels.  Rising  the  hill  from  the  Red  Buttes, 
we  took  our  way  along  the  well-worn  road  toward  the  Sweetwater  and  soon 
lost  sight  of  the  Platte,  and  the  cliffs  which  give  name  to  the  locality.  After  a 
tiresome  march,  made  very  disagreeable  by  the  cold  wind  in  our  faces,  and  the 
slippery,  muddy  road,  we  reached  the  summit  of  the  divide  between  the  Platte  and 
Sweetwater,  and  camped  at  the  Willow  spring.     This  name  is  given  to  a  spring 
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which  issues  from 'the  top  of  the  ridge,  and  though  the  willows  are  gone,  the 
roots  and  stumps  furnish  a  scanty  supply  of  fuel.  Next  day,  May  15th,  the 
cold  wind  from  the  west  continued,  but  it  was  impossible  to  stop  where  we  were, 
and  we  set  out  for  the  Sweetwater. 

The  road  descended  gradually  and  was  broad  and  smooth,  but  the  gravel  made 
the  mule's  feet  sore,  and  the  dust  and  sand  blown  up  by  the  wind  were  very 
painful  to  the  eyes.  It  was  a  relief  to  reach  the  bridge,  and  after  crossing,  to 
camp  in  the  shadow  of  Independence  Rock,  on  the  banks  of  the  beautiful  Sweet- 
water. 

This  river  has  been  the  theme  of  nearly  every  traveller  on  the  plains,  and 
well  deserves  all  the  praises  bestowed  on  it.  Its  valley  forms  a  continuation  of 
the  noble  valley  of  the  Platte,  and  seems  especially  located  by  nature  for  a  pas- 
sage-way across  the  dry  and  barren  "  plains  "  from  Independence  Rock  to  the 
South  pass.  The  road  in  the  valley  of  the  Sweetwater  resembles  an  avenue  in 
width  and  smoothness,  and  all,  too,  without  the  aid  of  man. 

Independence  Rock  is  a  large  isolated  mass  of  granite  90  or  100  feet  high, 
elliptical  in  shape,  and  covering  about  an  acre.  A  short  distance  from  it  is  the 
Devil's  Gate,  one  of^  the  most  striking  features  of  the  landscape;  it  is  a  gap 
with  vertical  sides  of  solid  granite,  through  which  the  river  has  forced  its  way, 
and  now  it  thunders  through,  leaping  and  foaming  from  rock  to  rock  as  if  in 
triumph  at  its  victory  over  the  massive  stone. 

The  road  winds  round  the  point  of  the  cliff,  and  passing  a  low  hill,  the  beau- 
liful  valley  breaks  upon  the  view.  Far  ahead  is  the  pass  of  the  Pilot  Butte 
road  ;  to  the  left  the  South  Mountain  fills  the  landscape,  with  its  rounded  form 
relieved  against  the  distant  blue  ridge  of  the  Medicine  Bow  Hills,  and  to  the 
right  the  Split  Rock  tells  the  traveller  where  his  day's  journey  will  end.  The 
valley  is  bounded  to  the  north  by  the  Rattlesnake  Hills,  a  ridge  of  bare  rocks 
made  up  of  spurs,  running  obliquely  to  the  course  of  the  stream,  and  forming 
hills  at  regular  intervals  along  the  road.  In  places  the  road  passes  close  under 
the  towering  rocks,  and  again  they  recede,  until  at  about  100  miles  from  the 
Platte  the  ridge  turns  to  the  north,  and  is  lost  among  the  more  imposing  shapes 
of  the  Big  Horn  mountains. 

On  the  20th  of  May  we  had  reached  a  point  on  the  Sweetwater  above  the 
turn  of  the  hills,  and  had  an  open  horizon  to  the  north,  indicating  that  here  we 
were  to  leave  the  road  and  proceed  towards  the  Popo-Agie.  At  first  we 
travelled  over  a  sage  plain,  sloping  upwards  to  a  ridge  of  clay  hills  terminating 
abruptly  in  a  regular-shaped  butte  of  clay,  capped  with  sandstone.  Reaching 
this,  the  valley  of  Wind  river  was  visible,  and  there  seemed  to  be  a  gentle,  regu- 
larly sloping  prairie  from  where  we  stood  to  the  valley  of  the  stream.  The 
Wind  River  mountains  bounded  the  view  to  the  west,  and  formed  a  picture 
rarely  witnessed ;  their  summits  glistened  with  the  whitest  snow,  while  their 
bases  were  seamed  and  wrinkled  by  dark  caiions  and  precipices  black  with  pine 
trees. 

The  anticipation  of  a  level  road  to  the  Popo-Agie  was  not  realized,  for  we  had 
hardly  gone  three  miles  from  the  butte,  before  our  journey  was  stopped  by  the 
verge  of  an  abrupt  precipice,  which  had  been  concealed  by  a  slight  swell  in 
the  surface  of  the  prairie.  After  looking  in  vain  for  some  place  to  descend,  night 
came  on  and  we  camped  on  the  side  of  a  mountain  which  we  had  reached  after 
skirting  the  precipice  for  four  or  five  miles.  This  was  a  singular  feature  even 
in  this  land  of  anomalous  scenery,  and  deserves  a  detailed  description.  Looked 
at  from  the  plain  below,  it  has  the  appearance  of  being  a  ridge  or  bank  of  baked 
red  clay,  with  a  cornice  of  sandstone  worn  into  a  thousand  fantastic  furrows  by 
the  storms,  and  buttressed  in  places  by  the  cones  and  slopes  of  detritus.  This 
line  or  bank  extends  about  13  miles  in  a  curved  course,  connecting  a  range 
of  low  hills  with  the  spurs  of  the  Wind  River  chain,  and  bounds  a  valley  con- 
taining the  Big  and  Little  Popo-Agies. 
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The  camp  we  were  compelled  to  make  was  on  the  side  of  a  hill  at  the  northern 
end  of  the  precipice,  in  a  grove  of  pines,  clustered  round  the  head  of  a  ravine 
which  contained  a  spring.  Next  day,  May  21st,  we  descended  the  hill  with 
great  labor,  breaking  the  axle  of  a  cart  in  the  effort,  and  reached  the  Little  Popo- 
Agie.  Here  we  remained  one  day  to  send  back  for  the  broken  cart,  and  deter- 
mine the  best  course  to  the  junction  of  the  Wind  river  and  Big  Popo-Agie. 
The  plain  was  so  broken  up  by  ravines  that  it  was  difficult  to  travel,  but  by 
heading  some,  and  crossing  others,  we  reached  the  mouth  of  Popo-Agie  May 
23d,  after  a  long  day's  march,  and  a  very  round-a-about,  crooked  line  of  travel. 

At  the  mouth  of  Popo-Agie  Captain  Raynolds  was  encamped,  and  had  been 
waiting  for  us  for  three  days.  On  the  morning  of  the  24th  he  left  to  continue^ 
up  Wind  river,  while  I  was  to  descend  the  stream  and  try  my  fortunes  in  the 
mountains,  which  were  already  in  plain  sight  before  me.  Lieutenant  Mullins 
joined  me  with  a  detachment  of  men  for  an  escort,  and  on  the  25th  the  party  set 
out  down  the  Big  Horn.  I  shall  use  the  name  Big  Horn  to  designate  the  river 
formed  by  the  junction  of  the  Wind  river  and  Big  Popo-Agie.  Of  these  two, 
the  Wind  river  is  the  larger  and  longer.  • 

On  the  26th  of  May  we  reached  the  foot  of  the  mountains  at  the  opening  of 
a  canon,  which  seemed  to  promise  a  practicable  pass,  and  we  accordingly  entered 
it.  For  a  mile  and  a  half  it  was  good  enough,  and  finding  a  good  spot  we 
camped.  Next  day  we  reached  the  summit  of  the  mountain,  after  travelling 
three  miles  over  a  road  so  steep  that  the  mules  could  carry  only  half  packs,  and 
could  draw  only  the  empty  carts,  their  loads  being  packed. 

Here  we  camped  on  a  small  stream,  and  encountered  a  very  severe  storm  of 
rain.  When  night  fell,  the  spot  where  we  had  camped  en  the  mountains  was 
shrouded  in  a  mist  so  thick  it  could  almost  be  felt,  and  during  the  night  it  dis- 
solved into  a  pouring  rain,  soaking  through  tents  and  completely  saturating 
everything.  The  morning  of  the  27th  set  in  clear  and  bright,  though  cold  from 
the  great  elevation,  and  enabled  us  to  dry  ourselves  and  our  things  by  noon, 
when  we  set  out  to  descend  the  mountain.  After  proceeding  a  short  distance 
we  struck  upon  a  stream  of  fine  water  descending  rapidly,  but  flowing  in  a  fine 
valley,  along  which  the  carts  proceeded  without  difficulty.  This  valley,  although 
so  near  the  summit  of  the  range,  contained  an  excellent  soil,  and  was  well  stocked 
with  grass,  which  even  at  this  time  had  attained  full  growth.  This  is  to  be 
attributed  to  the  fact  that  the  valley  was  in  the  angle  between  the  main  range 
and  a  spur,  being  protected  by  the  latter  from  the  north  wind,  and  not  over- 
shadowed by  the  former,  so  that  the  sun  even  in  a  low  declination  had  full  action 
upon  it.  The  descent  of  the  valley  was  so  considerable,  that  the  wagons  and 
carts  required  no  pulling,  and  in  places  the  wheels  were  locked.  In  about  five 
miles  we  had  descended  to  a  dry  ravine,  heavily  timbered,  and  running  along 
the  foot  of  a  vertical  ridge  of  red  sandstone  ;  here  our  first  stream  turned 
abruptly  to  the  south,  and  after  the  fashion  of  water-courses  in  this'region, 
plunged  in  a  canon,  and  was  lost  to  sight.  Passing  on  to  the  dry  ravine,  which 
was  from  10  to  15  yards  wide,  and  five  feet  deep,  we  travelled  down  it  and 
camped  about  sunset  on  the  Big  Horn  river.  At  this  place  there  was  a  flat  bot- 
tom on  the  river  of  four  miles  in  length,  and  half  a  mile  wide  in  its  widest  part, 
which  was  where  the  ravine  we  travelled  down  came  into  it.  At  the  southern 
end  the  river  emerged  abruptly  from  a  cafion,  and  to  the  north  and  below  our 
camp  it  passed  around  the  foot  of  the  sandstone  spur,  cutting  off  all  travel  in 
that  direction. 

On  the  morning  of  the  29th  of  May  I  despatched  three  men  to  search  for  a 
route  along  the  river,  and  went  myself  to  visit  the  canon,  or  rather  the  end  of  it. 
The  range  at  this  point  presents  a  bold  face  of  rock  on  the  southern  side,  through 
a  cleft  in  which  the  river  enters.  From  the  summit  it  has  a  slope  of  about  15° 
to  the  plain  in  which  we  were  camped,  and  through  this  mass  the  river  runs. 
The  total  length  of  the  canon  is  four  miles  ;  its  width  nowhere  more  than  200 
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yards  ;  and  its  depth  in  the  centre  must  be  1,500  or  1,600  feet.  At  the  northern 
end  there  is  a  valley  which  closes  rapidly  in  until  the  end  of  the  canon  is  only 
as  wide  as  the  stream,  and  has  the  appearance  of  a  gate  The  sides  are  vertical, 
and  stratified  with  such  regularity  as  to  give  the  idea  of  artificial  masonry. 
The  valley,  or,  as  it  might  be  called,  the  approach  to  the  canon,  is  bounded  by 
a  cliff  of  sandstone,  worn  by  wind  and  storm  into  arches  resembling  casemates, 
the  tops  and  sides  covered  with  the  nests  of  swallows,  and  the  caverns  resound- 
ing with  their  cries  when  we  disturbed  them.  Though  deficient  in  the  elements 
of  vastness  and  grandeur  which  had  been  the  characteristics  of  the  scenery  for 
the  previous  six  days,  the  picture  was  none  the  less  beautiful,  and  I  almost 
imagined  myself  looking  upon  the  ruins  of  an  ancient  fortification. 

At  the  foot  of  the  cliff,  and  near  the  opening  of  the  valley,  a  fine  spring  of 
sulphur-water  bursts  out.  It  is  strongly  impregnated  with  sulphur,  and  has 
the  greenish-white  appearance  and  pellucid  clearness  of  that  kind  of  water.  Its 
temperature  is  considerably  above  that  of  the  river,  but  it  cannot  properly  be 
called  a  hot  spring.  Within  a  few  yards  of  it  is  a  smaller  spring  of  good  sweet 
water,  which  unites  its  waters  with  those  of  its  neighbor,  and  both  flow  into  the  Big 
Horn.  The  messengers  returning  informed  me  that  no  road  could  be  found 
along  the  river,  and  the  only  way  was  to  return  along  the  dry  creek,  and  keep 
in  its  valley  until  the  summit  of  the  spur  was  reached. 

This  we  accordingly  did;  and  after  a  toilsome  day's  march  encamped  on  a 
small  stream  of  water  near  the  summit  of  the  spur.  Next  day,  May  30th,  we 
crossed  the  divide  and  descended  a  very  steep  rocky  hill  to  a  dry  ravine,  con- 
taining some  cottonwood  timber. 

The  river  affording  the  only  water  to  be  had,  we  continued  along  the  ravine 
until  we  reached  it  about  half-past  6  p.  m.,  after  a  day  of  excessive  toil.  It 
now  became  evident  that  our  further  course  must  be  made  without  wheeled 
vehicles,  and  also  that  no  road  even  for  pack-animals  could  be  found  entirely  in 
the  river  valley.  For  three  days  we  had  been  laboring  in  the  broken  region, 
making  very  little  progress,  and  using  up  animals  and  men.  Accordingly  on 
the  31st  of  May  I  gave  orders  to  remain  in  camp  and  prepare  everything  for 
packing,  reserving  only  the  light  ambulances  for  instruments;  all  heavy  and 
unnecessary  property  was  abandoned,  and  the  carts  broken  up  to  make  pack- 
saddles  and  axe-helves. 

We  had  now  penetrated  beyond  the  highest  spurs  of  the  Big  Horn  mountains, 
and  were  in  a  region  of  low  barren  hills,  broken  in  every  direction  by  tortuous 
ravines,  and  interposing  a  cliff  or  a  chasm  wherever  we  turned.  From  the  sum- 
mit passed  yesterday  the  view  was  sublime.  Immensity  was  the  idea  that  filled 
the  mind  when  gazing  upon  the  scene,  and  no  sketch  can  do  it  justice.  The 
upper  or  northern  range  of  Big  Horn  mountains  closed  in  the  picture  in  that 
direction,  their  shapes  rounded  by  distance  into  an  undulating  outline,  save 
where  some  lofty  peak  reared  its  snowy  crest  so  high  that  the  eye  could  not 
distinguish  where  the  solid  fabric  of  the  mountain  ended,  and  the  vaporous  sub- 
stance of  the  cloud  commenced. 

Far  in  the  blue  haze  of  the  northwest  the  Snow  mountains  appeared,  and 
beyond  them,  barely  discernible,  the  Rocky  mountains,  the  limit  of  our  labors. 
Between  all  was  barren,  dry,  broken,  and  heaved  up  as  if  some  sea  had  suddenly 
congealed  into  waves  of  earth,  crested  with  rocky  foam.  Yet,  as  my  fancy 
warmed  with  this  wealth  of  desolation  before  me,  I  found  something  to  admire 
in  the  calm  self-denial  with  which  this  region,  content  with  barren  magnificence, 
gives  up  its  water  and  soil  to  more  favored  countries.  The  immense  net-work 
of  ravines,  and  aggegation  of  peaks  and  cones,  gave  evidence  of  the  torrents 
poured  out  by  the  melting  snows  of  the  mountain  tops,  and  the  great  rush  of 
waters  which  makes  the  Missouri  and  Mississippi  what  they  are  in  the  spring. 
Within  the  curve  of  the  main  range  the  spurs  are  crowded  and  confused,  pro- 
ducing this  strangely  broken  country  I  have  endeavored  to  describe,  which  con- 
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tirmes  westerly  with  a  gradual  ascent  to  the  Rocky  mountains.  Though  of  no 
great  height,  the  broken  ridge's  effectually  bar  travelling,  and  it  would  be  expen- 
sive and  difficult  to  construct  a  road  through  them. 

June  1. — Started  early  with  only  the  light  ambulances  and  one  wagon 
belonging  to  the  escort,  besides  our  pack-mules.  The  valley  of  the  river  afforded 
a  tempting  path,  and  I  had  strong  hopes  of  being  able  to  travel  without  climb- 
ing; but,  in  about  three  miles,  the  inevitable  bluff  stopped  the  way,  and  again 
we  turned  into  the  hills. 

The  valley  by  which  we  entered  soon  narrowed  into  a  ravine,  and  finally 
stopped  abruptly.  We  scrambled  on,  however,  and  by  many  a  turn  and  twist 
reached  the  summit  of  the  spur. 

The  descent  was  as  difficult  as  the  ascent,  but  by  dark  we  were  camped  on 
the  river  again,  with  the  satisfaction  of  knowing  we  had  passed  the  last  spur, 
and  would  have,  for  a  time  at  least,  a  comparatively  easy  journey. 

June  2. — Found  a  good  road  for  seven  miles  in  the  valley  of  the  river,  and 
stopped  at  a  place  which  appeared  to  present  a  ford.  For  some  days  the  river 
had  been  rising,  and  in  many  places  I  had  tried  unsuccessfully  to  find  a  fording 
place,  but  at  this  point  I  found  I  could  ride  across  by  taking  an  oblique  line 
down  stream.  The  greatest  depth  was  about  four  feet,  but  the  current  was  so 
strong  that  I  thought  a  raft  would  be  safer  than  risking  the  mules  with  packs 
on  in  the  water.  Accordingly,  a  raft  was  made,  and  all  our  heavy  packs  crossed 
on  it  in  safety,  but  with  much  greater  labor  than  I  had  anticipated ;  the  lighter 
articles  were  packed  on  top  of  the  saddles,  and  by  hurrying  the  mules  through 
the  deepest  parts,  nothing  was  injured  more  than  by  getting  slightly  wet.  I 
breathed  freer  when  everything  was  safe  on  the  other  bank,  and  ordered  amove. 
Leaving  the  timber  on  the  river  bank,  we  ascended  a  terrace  and  found  a  level 
plain,  on  which  we  travelled  with  great  ease  about  12  miles,  and  found  a  good 
camp  on  the  river.  This  evening  the  river  rose  suddenly  and  became  very  tur- 
bid, but  we  were  safe  across  it  just  in  time. 

June  4. — Proceeded  down  the  Big  Horn  river  17  miles  over  a  plain  nearly 
level,  and  broken  only  by  few  narrow  gullies  not  difficult  to  cross.  We  passed 
to-day  creeks  well  timbered  on  the  west  side,  and  saw  No-wood  creek  on  the 
east ;  it  is  about  50  feet  wide  at  the  mouth,  and  well  timbered,  though  above  it 
has  no  timber  on  it.  It  rained  to-day  all  around  us  in  the  mountains,  but  none 
fell  en  us. 

On  the  5th  of  June  we  left  the  Big  Horn  river,  having  got  to  a  point  as  low 
as  was  suitable  for  the  end  proposed  in  the  exploration  ;  the  entrance  of  the  lower 
canon  (the  northern)  was  plainly  visible,  and  the  northern  range  was  so  near 
that  trees  and  rocks  could  be  easily  distinguished  with  the  naked  eye.  We 
took  a  northwest  course,  and  following  a  lodge-trail  over  a  low  hill,  came  to 
Gray  Bull  creek,  and  camped.  This  is  a  fine  stream,  rapid  and  shallow,  running 
over  a  gravelly  bed.  It  is  heavily  timbered  and  runs  in  many  channels,  forming 
numerous  islands  with  fine  groves  of  cottonwood. 

During  the  last  two  days  the  nature  of  the  country  has  changed  for  the  bet- 
ter, though  it  is  still  far  from  being  a  fertile  or  cultivable  region. 

June  G. — Crossing  Gray  Bull  creek,  we  proceeded  nearly  parallel  to  it  in  a 
westerly  direction  for  four  miles  to  turn  a  spur  of  barren  hills,  and  then  turn- 
ing to  the  north  came  upon  a  rough,  broken  series  of  clay  ridges  similar  to  that 
which  we  had  been  in  a  few  days  back  before  crossing  the  Big  Horn. 

After  a  laborious  journey  of  26  miles  we  camped  without  wood  or  grass,  and 
only  a  little  water  in  a  puddle,  so  muddy  as  to  be  almost  unfit  for  use.  The 
mules  were  turned  out  and  herded  all  night  to  enable  them  to  make  a  scanty 
meal  from  the  sparse  grass. 

Early  on  the  morning  of  the  7th  we  started,  hoping  to  reach  Stinking  creek. 
After  crossing  three  bad  ravines  and  several  bad  land  spurs,  we  came  on  to  a 
plain  some  three  miles  wide  and  perfectly  dry  and  barren,  except  a  thin  growth 
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of  sage.  About  three  miles  ahead  appeared  a  line  of  low  trees,  which  so  much 
resemble  those  which  line  the  dry  ravines  that  no  very  great  confidence  was 
placed  in  them.  They  proved,  however,  to  be  on  Stinking  creek,  which  was 
sunk  to  a  depth  of  70  or  80  feet  below  the  plain,  and  flowing  in  a  narrow  val- 
ley ;  the  trees  grew  on  the  margin  at  the  foot  of  the  bluff,  and  it  was  their  tops 
that  we  had  seen.  Our  hunters  had  killed  three  fine  buffalo  cows,  and  here 
was  plenty  of  wood  and  water,  with  better  gras^  than  we  had  seen  for  weeks. 
Although  it  was  early  I  determined  to  camp,  and  much  to  the  relief  of  all 
hands.  The  animals  were  soon  stripped  and  enjoying  a  meal  that  must  have 
awakened  pleasant  reminiscences  of  the  Platte,  while  the  human  part  of  the 
command  prepared  for  a  feast  to  which  late  privation  and  toil  gave  double  zest. 

Fires  crackled  in  every  direction,  and  hump-ribs,  marrow-bones,  tender-loins 
and  steaks,  stewed  and  sputtered  in  the  fervent  heat.  Extra  particular  epicures 
were  deliberate  and  careful  as  to  the  exact  quantity  of  salt  and  pepper,  and  the 
inclination  of  the  roasting-stick,  while  the  hungrier  part  were  content  with 
a  roast  on  the  coals,  with  a  slight  sprinkling  of  ashes  for  a  condiment. 
We  had  afterwards  many  such  merry  feasts,  but  this  is  especially  remembered 
on  account  of  its  being  the  first,  and  coming  so  directly  after  hard  work  and 
actual  privation. 

The  stream  was  rushing  and  roaring  along  in  its  gravelly  bed,  and  looked 
only  two  or  three  feet  deep,  but  it  was  found  on  trial  to  be  deep  enough  to  swim 
a  horse,  and  not  fordable. 

June  8. — Ascending  from  the  bed  of  the  stream  to  the  plain,  we  travelled 
along  the  creek  about  15  miles  and  searched  several  places  for  a  ford,  but  found 
none.  Camped  on  the  bank  of  the  stream,  at  the  foot  of  a  bluff,  in  a  grove  of 
Cottonwood,  and  with  pretty  good  grass. 

June  9. — Finding  no  good  ford,  I  determined  to  ascend  the  stream  as  far  as 
practicable,  hoping  to  be  able  to  cross  it  higher  up  ;  but  on  attempting  to  leave 
the  plain  on  which  we  were  travelling  we  got  among  some  bare  clay  hills  which 
were  utterly  impassable,  and  were  compelled  to  return  to  the  stream  and  camp 
on  it  about  one  mile  above  our  camp  of  the  8th.  As  a  last  resort  an  attempt 
was  made  to  cross  by  a  raft.  This  was  made  by  a  wagon  body  calked  and 
wrapped  in  a  tent,  which  kept  out  water  very  well.  On  the  morning  of  the 
10th  we  collected  all  the  chains  and  ropes  and  made  a  line,  by  which  I  hoped 
to  be  able  to  cross  the  stream.  One  end  being  attached  to  the  wagon  body,  it 
was  pushed  off  into  the  angry  current,  and  four  oars  vigorously  plied,  but  the 
force  of  the  water  was  such  that  the  body  could  not  be  got  across  the  current, 
and  it  went  rapidly  down  stream.  The  chain  stretched  and  snapped  and  left 
the  crazy  craft  helpless  in  the  stream.  Borne  furiously  on  by  the  current 
it  struck  the  rocky  shore,  when  three  of  the  men  in  it  leaped  out,  leaving 
myself  and  one  man  to  share  thet  fortune  of  our  impromptu  boat.  Swift  as  the 
wind  we  went  on,  and  by  some  providential  chance  escaped  the  rocks  that 
thrust  themselves  here  and  there  above  the  foaming  waters,  until  at  about  a 
mile  below  where  we  had  started  we  managed  to  get  into  an  eddy  and  made  the 
shore. 

A  second  attempt  was  equally  unsuccessful,  and  we  narrowly  escaped  going 
over  some  rapids  that  would  have  swamped  the  boat.  Leaving  it  in  the  stream 
where  it  had  lodged  on  a  reef,  we  prepared  to  get  ashore,  and  found  that  the 
reef  extended  to  the  shore  we  had  left,  and  probably  entirely  across  the  stream. 
I  determined  to  try  it,  and  getting  my  horse,  found  that  I  could  ride  without 
getting  deeper  than  to  the  knee  when  on  horseback.  Still  it  was  a  hazardous, 
almost  a  desperate,  resort,  and  I  scarcely  dared  attempt  to  ford  in  such  a  cur- 
rent. My  own  horse  was  a  very  large  one,  while  nearly  all  the  others  were 
small  and  would  have  great  difficulty  in  keeping  their  footing.  Yet  it  was  the 
only  alternative,  and,  on  consultation  with  my  assistants,  it  was  determined  to 
try  the  ford;  accordingly  we  moved  down  to  our  camp  of  the  Sth  and  got  every- 
thing ready  for  a  passage  next  morning. 
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June  11. — After  an  early  breakfast  we  commenced  to  ford,  and  in  order  to 
render  more  plain  what  follows,  I  will  here  give  an  account  of  the  stream  at  the 
point  where  we  forded  it.  It  was  a  double  bend  like  the  letter  S,  and  we  were  in 
the  upper  part.  The  breadth  straight  across  was  about  250  yards,  but  the  reef  on 
which  it  was  fordable  ran  obliquely  up  stream,  making  the  distance  to  be  trav- 
elled by  the  animals  from  bank  to  bank  about  500  yards.  The  reef  had  a  breadth 
of  10  or  15  yards,  sloping  gradually  up  stream,  but  going  off  abruptly  down 
stream  into  twenty  feet  water.  The  depth  of  water  on  the  reef  was  about  four 
feet,  except  for  a  space  of  about  30  yards,  pear  the  further  shore,  where  it  was 
nearly  to  the  back  of  a  medium-sized  mule,  and  it  was  in  crossing  this  30  yards 
that  the  main  difficulty  lay. 

I  will  not  attempt  to  describe  the  swiftuess  of  the  current,  for  what  I  shall  say 
of  its  effects  will  abundantly  show  its  power  and  force.  The  largest  mules  were 
selected  and  a  single  pack  placed  on  the  top  of  the  pack-saddle,  and  each  mule 
being  led  by  a  man  mounted  on  another,  they  entered  the  stream.  They  succeeded 
better  than  I  anticipated  in  keeping  the  mules  up  stream,  and  crossed  the  deeper 
part  with  no  other  damage  than  an  occasional  ducking.  Finding  that  the  ani- 
mals could  keep  their  footing,  1  determined  to  bring  the  chronometers  and  instru- 
ments across  in  the  ambulance  so  as  to  prevent  wetting  them  by  the  water 
which  surged  up  against  the  sides  of  the  mule  and  splashed  over  the  pack. 
About  half  past  three  in  the  afternoon  I  had  the  instruments  and  some  other 
light  articles  placed  in  the  ambulance  on  the  seats  elevated  entirely  above  the 
water.  Four  strong  mules  were  attached,  and  two  men  detailed  to  ride  along 
on  the  down-stream  side  of  the  mules  to  force  them  to  keep  up  against  the  cur- 
rent. My  horse  being  very  strong  and  tall,  and  perfectly  accustomed  to  the 
water,  I  took  charge  of  the  leaders  and  led  them  by  a  strap ;  the  wagon-master 
led  the  wheel  mules  in  the  same  way ;  one  of  the  most  careful  men  was  in  the 
ambulance  to  drive ;  and  having  thus  taken  every  precaution,  we  started. 

Through  the  shallow  part  there  was  no  difficulty,  except  that  it  was  as  much 
as  the  mules  could  do  to  draw  the  wagon  through  the  roaring  current ;  but  when 
the  deep  part  was  reached,  and  the  wheels  were  more  than  half  submerged, 
nothing  could  resist  the  force  of  the  water.  The  hind  wheels  were  washed 
down,  without  being  lifted  from  the  bottom,  until  the  fore  wheels  were  locked 
under  the  side  of  the  body.  It  was  necessary  to  turn  the  leaders  to  get  the 
wheels  loose,  and  in  doing  it  they  slacked  the  traces,  the  hind  wheels  could 
not  hold  the  carriage,  and  in  a  moment  it  was  swept  into  deep  water.  The 
mules,  being  entangled  in  the  harness,  were  soon  drowned,  and  finding  them 
dead,  I  let  go  and  my  horse  swam  ashore.  The  men  riding  below,  and  the 
wagon  master,  got  ashore  in  the  same  manner,  excepting  that  one  had  a  very 
narrow  escape,  having  in  some  way  got  off  his  mule,  and  being  obliged  to  swim 
he  fortunately  passed  close  enough  to  shore  to,  be  rescued  by  Duval,  the  guide, 
and  Mr.  Waning.  The  man  in  the  ambulance  jumped  out  when  it  filled  and 
swam  to  a  shallow  part  of  the  reef,  from  which  he  was  rescued  and  brought  on 
shore  on  horseback.  As  soon  as  I  ascertained  that  the  men  were  safe  I  crossed 
the  stream  and  followed  it  down  at  a  fast  gallop.  At  about  two  miles  I  saw  the 
wreck  lodged  on  an  island,  the  top  of  the  ambulance  broken  off  and  everything 
out  of  the  body.  A  little  further  down  I  found  the  top  washed  ashore,  and  got 
the  odometer,  which  had  been  fastened  to  it.  Returning  to  camp  I  found  that 
only  a  box  of  stationery,  which  had  floated,  had  been  recovered  ;  everything  else 
must  have  sunk  as  soon  as  the  ambulance  turned  over,  and  any  effort  to  recover 
anything  at  the  bottom  of  the  river  would  have  been  madness.  It  was  now 
dark,  but  I  thought  it  possible  to  obtain  the  harness  off  the  mules,  and  went 
down  with  three  men  to  where  the  wreck  was  lodged ;  after  cutting  some  of  the 
straps  and  loosening  others  the  whole  thing  moved  off,  and  it  was  beyond  our 
power  to  hold  it.  We  returned  to  camp  wet,  cold,  hungry,  and  dispirited,  and 
I  passed  the  most  wretched  night  it  has  ever  been  my  lot  to  encounter ;  still  I 
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felt  that  the  accident  was  not  to  be  attributed  to  any  want  of  care  on  my  part, 
and  I  must  here  acknowledge  my  indebtedness  to  all  the  party  under  my  com- 
mand. They  were  calm,  cool,  and  industrious,  and  faced  the  dangers  of  the  day 
quietly  and  bravely.  It  is  a  matter  of  congratulation  and  thanks  to  Heaven  that 
no  human  life  was  lost,  when  each  person  in  the  party  was  repeatedly  exposed 
to  a  danger  against  which  no  human  efforts  could  have  availed.  As  a  matter  of 
obvious  precaution  I  had  directed  that  no  man  should  carry  a  gun  or  anything 
that  would  prevent  him  from  swimming  if  he  should  be  washed  off  his  horse ; 
hence  there  were  several  Maynard  rifles  in  the  ambulance,  with  other  articles  and 
weapons  habitually  carried  on  the  person.  There  were  also  a  sextant  and  hori- 
zon, three  chronometers,  and  three  barometers,  which  were  all  lost. 

June  12. — Notwithstanding  the  dangers  and  fatigues  of  yesterday,  the  camp 
was  astir  at  the  usual  hour,  and  we  found  that  although  our  losses  were  heavy 
we  could  still  get  along.  The  remaining  ambulance  was  on  the  other  side  of  the 
stream  and  in  a  very  weak  condition ;  besides,  there  was  no  harness  to  suit,  and 
after  yesterday's  experience  I  had  no  desire  to  attempt  to  get  it  across  the 
stream ;  but,  as  we  had  the  odometer,  I  sent  three  men  to  bring  over  the  wheels 
and  an  axle,  which  they  succeeded  in  doing  with  some  difficulty.  Harness  was 
made  of  odd  straps  and  pieces  of  canvas,  and  a  very  respectable  and  useful  sort 
of  cart  rigged  up.  This  cart  shared  the  fortunes  and  dangers  of  all  the  rest  of 
the  journey  and  played  no  unimportant  part  in  our  labors,  as  it  enabled  us  to 
keep  up  a  continual  odometer  measurement.  By  12  o'clock  everything  was 
ready,  and  we  set  in  a  northeast  direction,  over  a  dry  barren  plain,  broken  by 
ravines  and  spurs  of  clay  and  rock.  Our  course  was  nearly  parallel  to  a  range 
of  high  rocky  mountains,  distant  18  or  20  miles  to  the  west,  and  containing  a 
singularly  shaped  mass  called  Heart  Mountain.  It  is  a  mountain  capped  by  an 
immense  square  rock,  leaning  slightly,  and  forms  a  prominent  landmark. 

After  a  weary  journey  of  23  miles  we  reached  Sage  creek  at  dark.  This  is  a 
small  stream  8  or  10  yards  wide,  and  completely  hidden  between  its  banks.  It 
has  no  timber  except  willow,  and  had  recently  overflowed  its  banks,  leaving  them 
so  miry  that  we  could  not  get  to  the  creek,  and  were  obliged  to  use  the  water  in 
holes  and  sage  for  fuel ;  there  was  no  grass,  and  our  animals  suffered  very  much. 
The  water  in  the  creek  was  very  muddy,  but  it  was  doubtless  owing  to  the  recent 
freshet. 

June  13. — Travelled  along  the  valley  of  Sage  creek  over  a  fine  level  plain 
sloping  gently  upwards  to  the  northwest,  and  from  three  to  five  miles  wide. 
Crossed  a  branch  of  Sage  creek  flowing  across  the  plain  and  issuing  from  the 
mountains  to  the  north.  The  other  branch  runs  along  the  valley  for  12  miles, 
then  crosses  it  and  flows  through  a  canon  or  gap  in  the  mountains.  We  camped 
about  a  mile  below  the  gap.  An  immense  herd  of  buffalo  was  in  sight  all  day, 
and  the  hunters  were  successful  in  furnishing  meat.  The  day  was  warm  and 
sultry,  and  a  curious  effect  of  mirage  was  produced,  making  buffalo  loom  up 
like  shapeless  black  masses  20  feet  high.  Thinking  the  gap  near  camp  was  the 
one  known  as  Pryor's  gap,  I  examined  it.  It  was  about  100  yards  wide,  with 
sides  nearly  perpendicular  of  rock.  For  a  little  way  in  there  was  a  good  road, 
but  the  very  broken  appearance  of  the  country  further  on  led  me  to  believe  that 
no  good  route  could  be  found  through  it. 

June  15. — Crossing  Sage  creek  and  leaving  it  we  travelled  northwest,  and  in 
four  miles  came  to  the  divide  between  Sage  creek  and  Clark's  fork  of  the  Yellow- 
stone. Crossing  the  divide,  found  good  travelling  over  a  rolling  country,  with 
a  few  scattered  pines  growing  along  rocky  ravines.  We  had  some  difficulty  in 
crossing  one  of  these  ravines,  but  finding  a  dry  gully  we  followed  it,  travelling 
in  a  buffalo  path,  and  came  out  on  Clark's  fork.  This  is  a  bold,  rapid  stream, 
150  yards  wide.  Its  valley  is  level,  well  timbered,  and  produces  good  grass. 
Looking  up  it  from  this  camp  we  saw  the  Heart  mountain,  and,  apparently,  the 
stream  runs  very  close  to  it.     No  one  has  ever  visited  the  head  of  this  river, 
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which  lies  in  a  region  of  mountains  covered  with  perpetual  snow,  and  absolutely- 
impassable  to  man  or  beast.  Since  leaving  the  Big  Horn  river  we  have  seen  no 
trace  of  Indian  camp  or  lodge  trails,  and  have  many  times  been  obliged  to  travel 
in  buffalo  paths  and  sheep  trails.  This  part  of  the  valley  of  Clark's  fork  shows 
signs  of  Indians,  and  is,  no  doubt,  a  favorite  resort  for  them.  The  stream  is  very 
high  and  too  deep  to  ford.  It  seems  to  have  a  depth  in  low  water  of  four  or  five 
feet,  but  is  now  15  or  20.  The  current  is  gentle,  and  the  channel,  though 
crooked,  is  not  broken  by  islands  or  reefs,  so  that  it  would  be. possible  to  navi- 
gate the  stream  in  batteaux  or  small  steamboats  from  its  mouth  to  the  foot  of  the 
mountain,  a  distance  of  about  60  miles.  I  mention  this  because,  if  the  valley  of 
the  Yellowstone  should  ever  become  inhabited,  Clark's  fork  would  be  a  means 
of  obtaining  wood  from  the  mountains,  besides  the  mineral  treasures  which  I 
have  no  doubt  are  abundant  in  them. 

June  16. — Travelled  down  Clark's  fork  to  a  point  where  the  valley  was  ter- 
minated on  the  east  side  by  a  high  bluff  cutting  off  further  progress  in  that 
direction.  A  short  distance  below  a  well-timbered  creek  came  in  on  the  west 
side,  and  I  determined  to  cross  and  travel  up  its  valley  near  to  the  foot  of  the 
mountains,  so  as  to  be  able  to  cross  the  other  tributaries  of  the  Yellowstone,  near 
their  heads,  where  they  are  generally  in  two  or  three  branches  and  can  be  forded. 

Camped  in  a  willow  grove  with  an  abundance  of  fine  grass,  and  set  about 
making  a  boat  to  cross  the  river  in.  The  hunters  were  sent  out,  and  returned 
late  at  night  with  the  skins  of  three  buffalo  and  an  elk.  Meantime  the  people 
at  camp  were  busy  collecting  poles  of  cottonwood  and  willow,  and  cutting  thongs 
of  parfliche,  so  that  on  the  morning  of  the  17th  we  commenced  to  construct  a 
boat.  A  stout  cottonwood  pole  is  laid  for  the  keel  with  knee-pieces  lashed  at 
each  end  to  form  the  bow  and  stern,  then  other  poles  are  bent  and  tied  at  each 
end  to  the  keel  and  to  the  upper  ends  of  the  bow  and  stern-post,  cross-pieces 
and  ties  are  inserted  at  intervals  to  stiffen  the  frame,  and  as  the  whole  is  fastened 
with  strips  of  wet  parfliche  it  becomes,  when  they  dry,  as  rigid  as  if  put  together 
with  iron ;  then  willows  of  about  an  inch  in  diameter  are  bent  over  the  frame, 
passing  from  one  gunwale  to  the  other  over  the  keel,  and  placed  about  three 
inches  apart ;  finally,  two  or  three  buffalo  skins  are  sewed  together  and  stretched 
tight  over  the  frame,  hair-side  in,  and  the  boat  is  complete.  The  skin  covering  is 
firmly  lashed  to  the  framework,  and  when  it  dries,  it  is  stiff  and  tight.  Our  boat 
was  18  feet  long  by  5  feet  wide,  and  carried  a  good  load  besides  the  two  men 
who  rowed  and  a  steersman.  By  the  evening  of  the  18th  everything  had  been 
safely  transported  across  the  stream,  and  we  camped  on  its  left  bank. 

June  19. — The  boat  was  dismantled  by  taking  off  the  skins  and  cords,  to  be 
carried  along  for  future  use,  and  we  started  up  the  valley  of  the  branch  of  Clark's 
fork,  which  we  called  Bull-boat  creek.  It  is  a  fine  stream  of  clear  water  with  a 
densely  timbered  bottom,  and  a  depth  of  2  or  3  feet ;  its  width  is  25  yards. 
After  going  up  it  12  miles  we  crossed  it  and  travelled  up  a  branch,  which  we 
left  and  kept  a  northerly  course  over  high,  rolling  hills  covered  with  good  grass, 
and  broken  by  ravines  generally  containing  water  and  a  few  cottonwood  trees. 
Camped  at  the  head  of  a  ravine,  with  a  scanty  supply  of  water. 

June  20. — Soon  after  leaving  camp  we  struck  a  lodge  trail,  apparently  much 
travelled,  though  with  no  very  recent  signs,  and  following  it  came  to  a  bold  and 
very  rapid  stream  of  clear  water.  The  trail  crossed  the  stream,  but  upon  trial 
it  was  found  to  be  too  deep  to  ford,  and  too  rapid  to  swim.  I  hoped  to  be  able 
to  head  it  or  cross  it  higher  up,  and  started  up  it,  crossing  a  branch  and  travel- 
ling in  a  very  fine  level  valley  which  abounded  with  antelope.  After  making  18 
miles,  camped  on  the  stream,  with  excellent  grass  and  plenty  of  wood. 

This  stream  is  known  as  Big  Rosebud  by  the  trappers  ;  Bonlon  de  Rose,  by 
the  Canadian  voyagers,  and  Bils-Kopay-agee,  by  the  Crow  Indians.  It  is  ordi- 
narily about  100  yards  wide,  and  2  to  3  feet  deep,  it  is  now,  however,  high 
from  the  melting  snows,  and  has  a  depth  of  5  feet.     The  great  obstacle  to 
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crossing  it  is  the  great  rapidity  of  the  current,  and  the  rocky  character  of  the 
bottom,  which  is  a  mass  of  large  round  boulders,  some  entirely  under  water,  oth- 
ers protruding.  No  horse  that  we  have  yet  tried  can  keep  a  footing  or  swim 
against  the  force  of  the  current.  Just  at  this  point  and  below  us  there  is  a  fine 
valley  perfectly  level  and  producing  fine  grass,  through  which  the  stream  marks 
its  winding  course  by  a  hedge- like  row  of  cottonwood;  but  not  more  than  10 
miles  ahead  we  can  see  the  canon  from  which  the  river  emerges,  a  black  gap  in 
the  high  snowy  mountains.  Our  only  hope  is  to  ascend  the  stream  until  it 
becomes  shallower  and  less  rapid. 

June  21. — After  a  few  miles  in  the  valley  we  were  forced  to  take  to  the  hills, 
which  were  very  rough  and  rocky.  Before  doing  so  an  experiment  was  made  to 
fell  a  tree  across  a  place  where  the  stream  was  narrow,  in  the  hope  that  the  tree 
would  lodge  against  the  boulders  and  give  a  starting  point  for  the  construction 
of  a  bridge.  A  tall  cottonwood,  some  three  feet  in  diameter  and  immediately  on 
the  bank,  was  selected.  After  a  good  deal  of  cutting  with  our  dull  axes  it  fell,  the 
butt  end  lodging  against  another  tree  and  the  top  falling  in  the  water  about  three- 
fourths  of  the  way  across.  It  had  no  sooner  reached  the  bottom  than  the  upper 
branches  were  broken  like  pipe-stems,  twisted  off,  and  the  huge  trunk  turning 
with  the  current  moved  off  bodily  down  the  stream.  I  was  amazed  at  this  result 
and  reluctantly  gave  the  order  to  try  the  hills.  The  stream  impinged  against 
a  rocky  precipice,  and  this  was  to  be  climbed  by  a  sheep  path ;  on  top  the 
travelling  was  little  better,  being  over  a  series  of  high  rocky  hills  covered  with 
pine.  The  trouble  of  getting  the  odometer  cart  through  the  pine  and  over  the 
rocks  can  scarcely  be  told,  but,  through  the  persevering  efforts  and  unremitting 
labors  of  Mr.  Snowden  and  his  assistants,  it  was  done  without  damage.  At  last 
we  got  back  to  Rosebud  and  camped.  The  mountains  were  now  only  four  miles 
off  and  we  had  a  share  of  their  snow,  which  fell  for  some  time  during  the  after- 
noon ;  at  night  there  was  a  heavy  frost  and  ice.  The  water  of  the  stream  was 
very  cold,  and,  notwithstanding  the  rapidity  of  the  current,  trout  of  finest  flavor 
and  great  size  abounded  in  it.  Many  were  caught  15  and  20  inches  in  length  and 
formed  a  valuable  addition  to  our  table.  We  had  seen,  also,  in  the  woods  herds 
of  mountain  sheep,  but  the  hunters  were  not  very  successful  in  killing  them. 

June  22. — We  were  fortunate  enough  to  find  a  ford  about  four  miles  above 
camp  and  crossed  everything  safely,  but  we  were  now  in  the  heart  of  the  snow 
mountains  and  the  only  way  out  was  by  climbing.  We  ascended  and  descended 
places  where  mules  were  never  made  to  go,  and  after  many  slides  and  slips,  and 
rolls  and  tumbles,  which  fortunately  did  no  serious  damage,  camped  in  the  bot- 
tom of  a  deep  narrow  ravine  near  some  deserted  Indian  lodges.  The  ravine, 
though  narrow  and  completely  shut  in  by  the  high  hills,  furnished  excellent 
grass,  and  our  animals  recovered  well  from  the  unusual  fatigues  of  the  day's 
journey. 

June  23. — To  get  away  from  camp  it  was  necessary  to  climb  a  hill  almost 
vertical  by  making  a  winding  path  along  its  side.  Several  of  the  mules  slipped 
and  rolled  from  top  to  bottom,  breaking  pack-saddles  and  packs,  and  especially 
the  poor  mule  whose  unhappy  lot  it  was  to  carry  the  boat  skins.  They  had  become 
by  this  time  anything  but  agreeable  in  odor,  and  being  stiff  and  hard  it  was  very 
difficult  to  pack  them  securely.  It  was  touching  as  well  as  ludicrous  to  see  the 
poor  creature's  look  of  suffering  resignation  whenever  his  disagreeable  load  would 
fall  to  the  ground. 

After  great  labor  and  toil  we  succeeded  in  getting  up  the  mountain  and  down 
it  to  a  small  stream  in  whose  valley  lay  our  only  course,  for  the  mountains  were 
out  of  the  question.  The  timber  on  the  stream  was  very  dense  and  it  was  no 
easy  matter  to  get  through  it,  but,  by  turning  about  and  crossing  and  recrossing, 
we  at  last  got  out  on  a  flat  prairie,  and  saw  about  three  miles  ahead  a  heavily 
timbered  stream  into  which  the  one  we  were  on  emptied.  On  reaching  it  I  found 
it  to  be  a  wide  deep  river  flowing  to  the  northeast,  and  knew  it  could  be  no  other 
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than  the  Yellowstone.  Thus  we  had  at  last  reached  one  goal,  and  I  hoped  to 
be  yet  in  time  to  meet  Captain  Raynolds  at  the  Three  Forks  by  the  4th  of 
July.  I  felt  satisfied  that  we  could  have  no  worse  travelling  than  we  had  had, 
and,  moreover,  as  I  knew  I  would  return  by  the  Yellowstone,  I  determined  to 
cache  at  this  point  some  bales  of  goods  for  Indian  presents,  which  had  been  a 
sad  drawback.  I  accordingly  cached  the  goods  and  remodelled  the  packs  by  dis- 
tributing our  provisions,  now  reduced  to  a  very  inconsiderable  weight,  equally 
among  the  serviceable  animals ;  this  gave  only  a  light  load  for  each  mule. 


CHAPTER  II. 


THE    YELLOWSTONE    RIVER. 


On  the  24th  of  June  we  commenced  a  journey  up  the  Yellowstone  in  a  fine 
level  valley  on  the  south  side  of  the  stream.  After  crossing  two  small  streams 
we  came  to  a  large  and  very  rapid  creek,  called  the  Rocky,  and  camped  on  it  to 
reconnoitre  and  consider  the  best  plan  of  crossing  it. 

June  25. — Finding  no  ford,  we  moved  about  a  mile  down  Rocky,  and  camped 
at  its  mouth  on  the  Yellowstone. 

June  26. — The  camp  was  at  a  place  favorable  for  a  passage,  the  river  being 
only  507  feet  wide  and  running  in  one  channel.  The  bank  on  each  side  was 
low  and  the  water  deep  from  bank  to  bank,  the  current  was  rapid  but  smooth, 
and  I  entertained  no  doubt  of  our  ability  to  make  a  safe  passage  even  with  the 
limited  means  at  command.  The  boat  skins,  by  this  time  hard  and  dry,  were 
put  to  soak,  and  timber  selected  for  a  boat  frame;  during  the  27th  the  boat  was 
completed,  and  by  1  p.  m.  on  the  28th  the  last  man  was  crossed.  Having  no 
other  large  streams  to  cross  I  determined  to  leave  the  boat  here,  and  had  it  placed 
on  a  scaffold  high  enough  to  be  out  of  the  reach  of  wolves.  At  2  we  started 
and  followed  a  lodge  trail  running  along  the  river  bank.  At  first  the  road  was 
level,  but  at  one  place,  where  a  spur  reached  down  to  the  river,  there  was  a  very 
ugly  hill  to  descend.     We  camped  at  dark  on  the  bank  of  the  river. 

June  29. — Leaving  camp  early  and  following  the  lodge  trail,  we  left  the  river 
and  struck  off  northwest  over  rolling  hills  gradually  ascending  and  increasing 
in  height.  These  were  the  foot  slopes  of  a  snowy  pile  about  15  miles  distant 
which  we  called  the  Short  mountain.  For  two  or  three  miles  the  route  lay  on 
a  stream  filled  with  beaver-dams  and  spread  out  by  them  into  quite  a  lake. 
After  making  22  miles  we  came  to  a  stream  called  Twenty-five  Yard  river,  the 
same  I  think  that  Captain  Clark  calls  Shield's  river ;  it  is  a  narrow,  shallow  stream 
flowing  from  the  Belt  mountains  into  the  Yellowstone.  The  dividing  range 
between  the  Yellowstone  and  Missouri  was  in  plain  sight,  and  only  about  10  miles 
distant;  and  the  lodge  trail  which  we  had  been  following  led  toward  a  well- 
defined  gap. 

June  30. — Travelled  up  the  Twenty-five  Yard  river,  crossing  two  forks  coming 
in  on  the  right,  we  then  crossed  the  main  stream  and,  leaving  it,  went  towards 
the  gap.  Camped  about  five  miles  from  the  foot  of  the  mountain  on  a  small 
spring. 

July  1. — Following  the  lodge  trail  we  entered  the  pass  by  a  well-defined 
road  with  evident  marks  of  the  recent  passage  of  a  large  band  of  Indians, 
probably  the  Flatheads  on  their  hunt.  The  pas3  followed  the  winding  of  a  small 
stream,  and  gradually  ascended  by  its  crooked  course  until  it  was  lost  in  a  dark 
narrow  canon.  Then  turning  abruptly  the  trail  led  up  a  very  steep  hill  through 
a  dense  pine  forest,  and  in  about  half  a  mile  the  divide  was  reached.  Not- 
withstanding this  was  higher  than  the  limit  of  snow,  the  surrounding  peaks 
towered  loftily  above  us;  the  white  snow  glistening  through  the  pine  trees,  and 
the  wind  keeping  up  a  monotonous  roar,  as  it  swayed  the  myriads  of  pine 
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boughs  to  its  course.  A  halt  was  called  on  the  summit  to  allow  all  hands  to 
breathe,  and  to  prepare  for  the  descent,  which  bade  fair  to  be  worse  than  the 
ascent.  I  was  surprised  to  find  the  moscpitos  very  troublesome  at  this  great 
elevation,  and  while  I  was  eating  a  piece  of  snow  held  in  one  hand,  the  other 
was  kept  busy  brushing  them  away.  The  descent  was  very  steep  and  rocky, 
and  there  were  many  places  where  the  mules  had  great  difficulty  in  keep- 
ing on  their  feet.  At  one  point,  riear  the  bottom,  the  gorge  opened  and  pre- 
sented a  charming  view  of  the  broad  plain  in  which  the  three  forks  of  the  Mis- 
souri unite,  and  soon  after  we  came  to  a  beautiful  mountain  stream  which  provided 
an  easy  road  into  a  fine  valley,  where  we  camped  on  the  ground  of  some  deserted 
Indian  lodges,  which  promised  a  plentiful  supply  of  wood.  I  shall  speak  again 
of  this  pass  in  a  general  summary.  It  is  known  as  the  Blackfoot  pass ;  but 
must  not  be  confounded  with  one  of  the  same  name  in  the  main  range  of  the 
Rocky  mountains. 

July  2. — We  were  now  on  the  waters  of  the  Gallatin  fork  of  the  Missouri, 
and  I  knew  we  could  be  no  great  distance  from  the  place  of  rendezvous,  the  junc- 
tion or  head  of  the  Missouri,  where  we  were  expected  to  be  by  the  4th.  We  there- 
fore set  out  to  reach  the  Gallatin,  and  follow  it  down  to  its  junction  with  the 
Madison  and  Jefferson.  At  first  we  passed  over  rolling  hills  well  covered  with 
grass,  but  on  crossing  the  stream  down  which  we  were  travelling  we  came  upon 
a  miry  plain  so  full  of  sloughs  that  the  animals  could  not  travel.  Recrossing 
the  stream,  we  followed  it  to  its  mouth,  and  camped  on  the  Gallatin  at  the  foot  of 
a  range  of  very  rough  low  hills. 

July  3.-— Proceeding  down  the  Gallatin,  the  road  became  so  rough  that  I  deter- 
mined to  return  to  the  stream  and  cross  it.     Accordingly  we  descended,  and,  while 
^engaged  in  fording,  a  shout  from  the  top  of  the  hill  announced  Captain  Raynolds. 
The  fording  was  suspended,  and  soon  after  both  parties  camped  in  a  bend  of  the 
river  just  beneath  a  perpendicular  wall  of  rock. 

The  Fourth  of  July  was  passed  in  our  beautiful  camp  in  an  interchange  of 
stories  of  adventures,  and  in  further  plans  for  the  future.  It  was  a  matter  of 
great  thought,  and,  I  trust,  of  proper  gratitude  to  me  that  we  had  all  thus  united, 
and  that  all  who  had  set  out  on  our  trip  were  still  in  life  and  health. 

After  making  arrangements  for  further  proceedings  and  exchanging  news,  we 
bade  farewell  to  Captain  Raynolds  on  the  morning  of  the  5th,  and  saw  his  party 
disappear  over  the  northern  hills. 

In  company  with  my  assistants  I  rode  down  to  the  head  of  the  Missouri, 
about  6  miles  from  our  camp.  The  three  forks  of  the  Missouri  unite  at  the 
entrance  of  a  gorge  through  a  low  ridge  of  rocky  hills,  after  traversing  a  plain 
of  8  or  10  miles  in  extent. 

The  Jefferson,  coming  from  the  south,  emerges  from  a  chain  of  snowy  moun- 
tains ;  the  Madison,  running  nearly  north,  comes  likewise  from  a  distant  range ; 
and  the  Gallatin,  from  the  eastward,  flows  from  a  range  dividing  the  valley  from 
the  Yellowstone.  The  Gallatin  joins  the  others  below  their  point  of  union  and 
close  to  the  mouth  of  the  gorge.  The  plain  near  the  junction  is  intersected  by 
many  creeks  and  sloughs,  and  their  banks  are  thickly  overgrown  with  willow, 
cherry,  and  rosebushes.  The  only  break  in  the  level  surface  of  the  valley  is  a 
low,  bare  ridge  lying  between  Gallatin  and  Madison.  At  its  head  the  Missouri 
is  smaller  than  the  Yellowstone,  being  from  80  to  100  yards  wide,  and  having  a 
regular,  placid  current. 

July  6. — Leaving  camp  early  we  proceeded  up  the  Gallatin  and  its  north 
fork,  crossing  the  latter  and  passing  to  the  east  fork  toward  a  pass  further 
south  than  that  which  we  had  come  through,  called  Clark's  fork.  I  noticed 
to-day  large  quantities  of  wild  flax,  growing  to  a  height  of  three  feet,  and  in 
full  bloom  ;  also  a  species  of  geranium,  and  the  bitter  root.  Our  travel  was 
much  interfered  with  by  the  marshes  and  sloughs  which  met  us  in  every  direc- 
tion.    Camped  on  the  east  fork  of  the  Gallatin  near  the  pass  referred  to. 
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July  7. — Our  route  lay  up  the  east  fork  of  the  Gallatin,  and  along  its  banks 
to  the  canon  from  which  it  emerged.  It  was  for  about  300  yards  narrow,  and 
the  road  ran  along  the  side  of  a  steep,  piny  hill,  then  crossed  the  stream  and, 
ascending  an  easy  hill,  came  into  a  valley  running  north  and  south,  between  two 
ranges  of  high,  snowy  hills.  The  valley  was  from  one-half  to  three-fourths  of 
a  mile  in  width,  and  was  meandered  by  a  small  stream  which  emptied  into  the 
fork  of  the  Gallatin.  By  a  gradual  rise  over  a  very  good  road,  and  through 
luxuriant  grass,  we  reached  the  divide,  and  commenced  a  gentle  descent,  which 
led  us  into  a  small  creek  flowing  into  Twenty- five  Yard  river.  The  valley  of 
this  stream  was  densely  grown  with  pine  saplings,  and  from  evidences  of  cut- 
ting, &c,  was  a  favorite  place  for  the  Indians  to  come  and  get  lodge  poles.  I 
therefore  called  it  Lodge  Pole  creek,  and  named  the  pass  Lodge  Pole  pass. 
After  a  long  march  we  camped  on  the  Lodge  Pole  creek  in  sight  of  Twenty-five 
Y'ard  river. 

I  Mall  discuss  and  describe  this  pass  more  fully  in  my  general  summary, 
merely  remarking  here  that  it  is  now  practicable  for  wagons,  and  would  require 
but  little  labor  to  make  it  a  permanent  roadway.  We  travelled  30  miles  to-day, 
and  camped  on  Lodge  Pole  creek,  about  four  miles  above  its  mouth. 

July  8. — Following  down  Lodge  Pole  creek  we  reached  Twenty-five  Yard 
river,  and  followed  down  its  valley  to  the  Yellowstone,  on  which  we  camped, 
about  three  miles  below  the  mouth  of  Twenty-five  Yard  river.  This  is  the  river 
which  Captain  Clark  calls  Shield's  river  ;  and  it  would  be  well  if  the  name 
were  revived,  but  as  it  now  goes  by  the  name  of  Twenty-five  Yard  river  I  have 
retained  it.  This  camp  was  12  miles  below  a  canon  from  which  trie  Yellow- 
stone emerged.  I  was  informed  by  my  guide  that  beyond  this  range  there  was 
a  level  valley  extending  about  eight  miles  to  the  foot  of  a  second  range,  and 
from  there  to  the  lake  in  which  the  Yellowstone  has  its  source,  a  distance  not 
exceeding  70  miles  ;  it  flows  through  a  narrow  gorge,  and  no  one  has  ever  been 
able  to  travel  up  it. 

The  appearance  of  the  mountains  fully  corroborates  this  statement;  for  even 
now  the  snow  on  their  summits  was  receiving  almost  nightly  accessions,  and  their 
contour  was  rough  and  forbidding  in  the  extreme.  The  river  has  here  a  breadth 
of  250  yards  and  is  from  6  to  7  feet  deep,  being  at  this  time  swelled  2  or  3 
feet  above  its  lowest  stage  by  the  spring  freshets.  The  current  is  rapid  but 
irregular,  sweeping  around  bends  with  great  velocity,  and  then  slacking  into 
broad  reaches  of  quiet,  lake-like  surface.  On  an  average  it  would  be  about 
3J  miles  an  hour. 

July  9. — After  a  long  march  through  a  driving  rain,  we  reached  the  camp 
where  we  had  left  the  boat.  We  travelled  as  closely  along  the  river  as  possi- 
ble, climbing  spurs  which  jutted  down  to  the  edge  of  the  water,  and  crossing  the 
flat  bottoms  in  the  bends. 

July  10. — The  boat  was  none  the  better  for  its  rustication,  for  the  sun  had 
drawn  it  so  that  some  of  the  seams  had  started,  and  its  odor  was  far  from  balmy. 
Spent  the  day  in  repairing  her,  and  christened  her  the  "Rose  of  Cashmere,"  in 
hope  she  would  "  smell  as  sweet  by  any  other  name." 

By  dark  the  Rose  was  serviceable,  and  we  turned  in  to  prepare  for  an  early 
start.  The  mosquitos  swarmed  and  exacted  their  tribute  in  loss  of  blood  and 
sleep  mercilessly. 

July  11. — Despatching  the  land  party,  I  started  with  two  men  in  the  Rose 
for  the  double  purpose  of  examining  the  river  and  getting  the  Indian  goods  we 
had  cached.  Passed  four  rapids  without  difficulty  and  reached  the  cache,  an 
estimated  distance  of  17  miles,  in  three  hours  and  a  half.  The  goods  had  not 
been  disturbed,  but  were  slightly  injured  by  damp,  which  did  not  astonish  me, 
as  there  had  been  rain  every  day  since  they  had  been  deposited.  Joined  the 
land  party  and  camped  about  three  miles  below  the  cache.  1  was  able  here  to 
form  an  idea  of  the  regimen  of  this  river,  and  was  surprised  to  find  such  a  depth 
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of  water.  The  banks  also  indicated  that  the  freshets  in  spring  were  neither 
very  great  nor  very  sudden,  and  I  am  inclined  to  think  that  the  high  waters  in 
the  Yellowstone  extends  through  a  period  embracing  June,  July,  and  part  of 
August. 

July  12. — The  road  lay  to-day  principally  in  the  pine  hills  and  was  not  dif- 
ficult. We  had  most  of  the  time  a  well-marked  Indian  trail,  but  my  desire  to 
keep  near  the  river  led  me  at  times  to  leave  the  trail  and  get  into  a  worse  road. 
We  camped  on  the  river  in  a  small  bottom  with  good  grass. 

I  endeavored  to  obtain  tar  from  the  pine  trees  which  covered  the  hills  about  us, 
but  met  with  no  success.  The  gum  which  exudes  from  under  the  bark  answers 
a  very  good  purpose  for  pitch,  and  we  used  it  to  stop  the  gaping  seams  of  the 
Rose.  This  pine  is  of  little  value  save  in  its  abundance.  The  trees  are  low  and 
scrubby  and  the  branches  shoot  from  the  ground  up.  1  noticed,  too,  that  nearly 
all  the  dead  trunks  were  wind  shaken  and  had  spiral  cracks  running  round  them, 
which  destroyed  their  usefulness  for  lumber.  The  dry  pine  makes  excellent 
fuel — burns  well  and  with  great  heat,  and  can  be  obtained  in  any  quantity. 

July  13. — Our  road  to-day  was  very  rough,  as  we  left  the  lodge  trail  to  keep 
nearer  to  the  river  and  had  several  ravines  to  cross.     Camped  on  the  river. 

July  14. — We  had  a  fine  road  to-day,  being  all  the  time  in  the  river  bottom 
and  travelling  in  a  straight  course.  The  day  was  hot  and  sultry,  causing  a 
murage  which  prevented  us  from  seeing  the  details  of  the  country.  At  ten  miles 
below  the  camp  we  left  we  passed  the  mouth  of  Clark's  fork.  Its  waters  being 
turbid,  produces  a  slight  discoloration  in  that  of  the  Yellowstone. 

July  15. — After  a  few  miles  in  the  bottom  the  road  ascended  the  hills  and 
passed  over  a  level  table-land  covered  with  a  species  of  prickly  pear,  consisting 
of  small  balls  covered  with  thorns,  which  caused  great  distress  to  the  poor  ani- 
mals. The  little  torments  really  seemed  to  have  the  power  to  leap  from  their 
stems  and  stick  to  some  luckless  mule,  whose  sudden  transition  from  quiet  labor 
to  outrageous  kicking  and  plunging  was  the  only  sign  of  the  mischief. 

July  16. — The  river  had  increased  in  breadth  and  depth,  and  in  leaving  the 
mountains  seemed  to  have  changed  its  character,  becoming  more  and  more  tur- 
bid ;  the  islands  were  more  numerous,  and  large  accumulations  of  drift,  like 
those  on  the  Missouri,  were  frequent.  I  therefore  came  in  the  boat  to  sound  the 
river,  and  was  surprised  to  find  a  continuous  channel  with  6  feet  at  the  shal- 
lowest, and  20  in  the  deepest  places.  Along  the  right  bank  there  was  a 
bluff  60  feet  high  and  covered  with  pine.  On  the  left  there  were  fine  val- 
leys in  each  bend,  and  immense  herds  of  buffalos  were  feeding  in  them  and  in 
the  cottonwood  groves  of  the  islands.  At  4  p.  m.  I  found  the  land  party  camped 
in  a  pretty  spot  opposite  Pompey's  pillar,  a  well-known  land-mark,  and  joined 
them.  The  Rose  was  now  entirely  used  up,  and  it  became  necessary  to  build 
another  boat.  The  hunters  soon  procured  four  fine  bull  skins,  and  the  greater 
part  of  the  timber  was  got.  I  gave  orders  to  remain  in  camp  during  the  17th 
to  finish  the  boat  and  prepare  for  observing  the  solar  eclipse  on  the  18th. 

July  17. — We  remained  in  camp  to-day  and  made  a  new  bull-boat,  which 
was  called  the  Pompey,  in  honor  of  the  locality.  Very  near  our  camp  there 
was  a  fine  grove  of  currants  and  gooseberries,  now  entirely  ripe  and  very  pal- 
atable. The  fruit  is  smaller  than  the  domestic,  but  would  doubtless  increase  in 
size  by  cultivation,  while  in  flavor  it  needs  no  improvement. 

I  determined  to  observe  the  eclipse  from  the  top  of  Pompey's  pillar,  and  made 
some  preliminary  observations  to-day  for  the  time  and  latitude.  Pompey's  pillar 
was  thus  called  by  Captain  Clark,  and  is  a  high  isolated  rock  of  yellow  sand- 
stone, standing  in  a  level  valley  on  the  right  hand  side  of  the  river.  The  Indi- 
ans believe  that  it  fell  from  the  bluff  on  the  opposite  side  and  rolled  across  the 
stream  to  its  present  place,  but  the  real  mode  of  its  formation  is  plain  to  a  more 
educated  eye.  It  was  formerly  the  point  of  a  sandstone  ridge,  forming  the  bluff 
on  the  other  side  and  running  into  an  abrupt  bend  in  the  channel  just  below  the 
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point  where  a  small  stream  enters  the  Yellowstone,  and  in  time  of  freshet  con- 
tributed towards  wearing  away  the  point  on  the  lower  side,  while  the  stronger 
current  of  the  Yellowstone  was  undermining  the  upper.  Thus,  in  time,  a  cut 
was  made.  The  Yellowstone  usurped  for  a  short  distance  the  channel  of  its 
tributary,  and  left  the  point  of  the  ridge  to  become  Pompey's  pillar. 

July  18. — Before  sunrise  I  crossed  with  a  party  and  climbed  to  the  top  of 
Pompey's  pillar.  I  was  disappointed  to  find  the  eastern  horizon  bounded  by 
the  Big  Horn  mountains,  and  when  the  sun  came  above  them  the  eclipse  had 
begun.  I  had  no  instruments,  and  viewed  the  eclipse  with  only  a  screen  taken 
off  the  sextant.  I  still  obtained,  however,  a  tolerably  accurate  record  of  the 
time  of  final  contact,  and  immediately  after  observed  for  time  by  an  altitude  of 
the  sun.  The  eclipse  covered  about  10  digits,  leaving  a  bright  portion  of  the 
sun  at  the  time  of  the  greatest  eclipse  equal  in  size  to  a  new  moon  two  or  three 
days  old.  The  obscurity  was  very  marked,  casting  a  greenish  lurid  hue,  similar 
to  that  seen  when  looking  through  bottle  glass.  The  animals  about  camp  exhib- 
ited no  signs  of  fear  or  other  feeling,  but  fed  quietly  during  the  whole  time. 

At  half  past  10  we  left  camp  and  travelled  over  a  very  fair  road  down  the 
river.  We  descended  once  into  the  river  valley  ;  the  rest  of  the  day's  ride  was 
over  rolling,  piney  hills  and  across  dry  ravines.  We  camped  on  an  island  in 
the  river  with  very  fine  grass,  and  in  a  grove  of  fine  cottonwood.  After  camping 
a  terrible  storm  occurred.  The  wind  blew  a  hurricane  and  the  rain  fell  in  tor- 
rents, completely  filling  a  dry  creek  near  camp  and  even  causing  the  river  to 
rise.     The  boat  did  not  join  us,  being  detained  doubtless  by  the  rain. 

July  19. — Continued  down  the  river  and  passed  the  mouth  of  Big  Horn. 
The  road  was  principally  over  the  hills,  with  many  rough  pine  ravines.  Camped 
about  six  miles  below  the  mouth  of  Big  Horn,  opposite  a  beautiful  reach  as 
smooth  as  a  lake.  The  boat  joined  us,  having  been  detained  yesterday  by  the 
storm. 

July  20. — I  travelled  to-day  in  the  boat  for  the  purpose  of  stopping  at  Port 
Sarpy  and  sounding.  The  stream  is  here  800  or  900  yards  wide,  and  I  found 
no  bottom  with  a  six-foot  pole.  In  places  the  current  was  very  swift,  but  there 
were  no  rapids  and  but  few  snags.  Reached  Fort  Sarpy  about  12  o'clock  and 
found  it  abandoned.  Soon  after  the  land  party  came  up  and  we  camped  about 
three  miles  below  the  fort.  Our  camp  was  opposite  the  plain  on  which  we 
camped  in  August,  1859,  and  now,  as  then,  was  literally  alive  with  buffalo. 

July  21. — Along  the  river,  through  a  large  bottom,  and  over  several  spurs 
which  were  quite  rough.  The  hunters  killed  five  cows  near  our  camp  and  I 
determined  to  remain  and  dry  some  meat,  as  our  provisions  were  running  low. 
We  passed  a  muddy  stream  called  Porcupine  creek,  and  saw  a  peculiarly- shaped 
peak,  which  I  called  Castle  rock. 

July  22.— All  hands  were  set  to  work  cutting  meat  and  spreading  it  on  the 
scaffolds  erected  last  night.  When  there  is  time,  the  meat  is  dried  by  being 
exposed  to  the  sun  for  three  or  four  days,  having  previously  been  cut  in  thin 
strips  and  slices.  As  we  were  able  to  remain  only  one  day,  I  used  fire  in  addi- 
tion to  the  heat  of  the  sun,  and  succeeded  in  curing  in  a  single  day  quite  a  large 
quantity  of  meat.  Our  boat  had  begun  to  leak  so  much  that  I  determined  to  try 
and  make  tar  of  the  pine  on  the  hills.  For  this  purpose  a  quantity  of  pine  knots 
were  gathered  and  a  kiln  made  according  to  the  most  approved  style,  but  it  was 
of  no  avail,  and  I  was  forced  to  the  conclusion  that  this  pine  will  not  produce  tar. 
We  had  used  with  good  results  the  gum  which  exuded  from  wounds  in  the  bark 
of  the  growing  trees,  and  could  readily  melt  it  into  pitch,  but  the  supply  was 
scanty  and  laborious  to  collect. 

July  23. — We  had  to-day  a  very,  good  road,  lying  principally  in  the  valley  of 
the  river,  and  camped  in  a  bend  above  the  mouth  of  Tongue  river.  At  this  point 
there  was  a  great  deal  of  timber  cut  and  sawed,  and  just  above  there  were 
numerous  Indian  graves,  some  well  protected,  though  with  no  signs  of  having 
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been  recently  visited.  This  was  the  spot  where  Meldrum  wintered  some  years 
ago,  and  intended  to  build  a  fort,  but  the  small-pox  broke  out  among  the  Indi- 
ans and  the  project  was  abandoned. 

July  24. — Passed  the  mouth  of  Tongue  river  and  camped  on  an  island. 
After  receiving  Tongue  river,  the  Yellowstone  becomes  a  little  more  muddy,  but 
is  not  perceptibly  increased  in  breadth  or  depth. 

July 25. — After  a  very  fair  day's  journey,  wecamped  at  a  place  called  Gravelly 
point,  below  the  Buffalo  rapids.     The  boat  came  over  these  without  difficulty. 

July  26. — Immediately  after  leaving  camp  we  ascended  a  high  steep  bluff  by 
a  buffalo  path,  and  for  eight  or  nine  miles  the  road  passed  through  very  rough, 
broken  country.  Some  of  the  clay  hills  were  very  regular  in  form,  and  the 
effect  of  the  murage  on  the  pinnacles  made  them  loom  up  like  tall  turrets  and 
castles.     We  camped  on  the  Yellowstone  below  the  mouth  of  Powder  river. 

July  27. — Our  road  commenced  by  ascending  a  series  of  high,  bare  clay  hills, 
making  very  rough  travelling  and  forcing  us  back  from  the  river.  We  then  came 
on  to  a  more  level  plain,  crossed  two  streams  of  good  running  water,  and  went 
down  the  dry  bed  of  a  third  to  the  river. 

July  28.- — For  seven  or  eight  miles  we  had  a  fine  road  through  a  level  bottom. 
We  then  entered  a  short  range  of  very  rough  hills,  called  Henry's  caches,  and 
emerged  from  them  on  to  a  fine,  level  road. 

July  29. — We  had  now  passed  the  "  bad  land  "  ridges,  and  had  a  fine  valley 
to  travel  in.  The  valley  is  about  four  miles  wide  and  contains  but  little  grass, 
occasioned,  I  think,  by  the  destruction  of  the  roots  by  the  prairie  dogs.  On  the 
right-hand  side  the  river  flows  against  a  white  clay  bluff,  so  that  the  only  travel 
is  on  the  left  side. 

July  30. — Made  a  long  march  (27  miles)  over  a  plain  perfectly  level  and  smooth. 
The  day  was  very  warm  and  the  march  very  fatiguing  from  the  monotony  and 
lack  of  incident. 

July  31. — This  was  to  be  our  last  day's  travel,  so  all  hands  were  up  early  and 
we  moved  camp  sooner  than  usual.  Our  level  valley  continued  with  all  its  same- 
ness, though  a  very  violent  and  sudden  rain  storm  contributed  to  relieve  the 
monotony  of  the  day.  At  last,  after  travelling  30  miles,  we  reached  the  Mis- 
souri, and  travelling  up  three  miles,  we  came  in  sight  of  Fort  Union  on  the  oppo- 
site bank.  Several  pistol  shots  were  fired,  which  attracted  attention,  and  soon 
the  inmates  of  the  fort  were  out  on  the  bank,  speculating  upon  the  character  of 
their  unexpected  visitors.  Mr.  Meldrum,  the  gentleman  in  charge,  came  across 
in  a  boat  and  received  us  very  courteously.  By  his  invitation  I  went  to  the 
fort  to  obtain  provisions*  while  the  rest  returned  to  the  point  where  we  had 
reached  the  Missouri  and  encamped. 

August  1. — After  spending  a  pleasant  night  with  the  gentlemen  of  the 
American  Fur  Company  at  Fort  Union,  I  started  down  the  Missouri  early 
this  morning  with  supplies  of  flour,  coffee,  and  sugar  for  my  party,  and  found 
them  in  a  pleasant  camp  on  the  bank  of  the  Missouri  about  three  quarters  of  a 
mile  above  the  mouth  of  the  Yellowstone.  As  I  had  been  ordered  to  await  the 
coming  of  Captain  Raynolds  at  this  point,  I  made  a  permanent  camp,  erected  a 
flag-staff,  built  a  corral  for  the  mules,  and  after  hoisting  the  national  colors, 
named  the  camp  in  honor  of  the  distinguished  officer  in  charge  of  the  Bureau  of 
Explorations  and  Surveys,  "  Camp  Humphreys." 

During  the  1st,  2d,  and  3d  of  August  we  remained  in  camp,  engaged  in  writing 
up  our  notes,  mending  clothes,  and  preparing  camp  for  a  comfortable  reception 
of  our  friends  who  were  expected  down  the  river. 

On  the  4th,  Major  Schoonover,  Indian  agent,  and  Mr.  Wray,  clerk  at  Fort 
Union,  paid  us  a  visit,  accompanied  by  the  ladies  of  the  fort.  We  prepared  a 
dinner  of  the  scanty  materials  in  our  possession,  and  made  some  trifling  presents 
to  our  Indian  friends,  after  which  we  went  to  the  fort  and  enjoyed  a  ball  given  in 
our  honor. 
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Although  the  ladies  were  the  daughters  of  the  forest,  they  were  attired  in  the 
fashionable  style  of  the  States,  with  hoops  and  crinoline,  and  exhibited  as  much 
grace  and  amiability  towards  us,  their  guests,  as  could  be  found  in  the  saloons  of 
any  city  in  the  land. 

I  was  as  much  pleased  as  surprised  to  find  in  what  good  order  and  geniality 
the  people  of  the  fort  lived,  and  I  must  specially  record  my  grateful  sense  of  the 
uniform  kindness  and  hospitality  received  both  here  and  at  the  other  posts  of  the 
company.  Mr.  Meldrum,  who  was  in  charge  of  the  post,  was  unremitting  in  his 
attention  to  our  wants,  and  was  well  assisted  by  his  clerk,  Mr.  Wray.  Both  these 
gentlemen  proved  that,  however  rude  may  be  the  surroundings  and  associations  of 
daily  life,  true  warm-heartedness  and  civility  can  be  found  under  the  roughest 
exterior. 

Being  advised  that  signs  of  hostile  Indians  had  been  discovered,  and  feeling 
insecure  in  my  position,  on  the  7th  I  determined  to  move  the  camp,  and  crossed 
the  Missouri  with  all  the  animals  and  luggage.  A  new  Camp  Humphreys  was 
established  on  the  other  side  of  the  river,  about  half  a  mile  below  Fort  Union,  and 
on  the  same  evening  Captain  Raynolds  arrived,  having  come  from  Fort  Benton 
by  the  river  in  a  Macinac  boat.  • 

We  had  now  descended  the  Yellowstone  river,  and  I  propose  to  give  here  a 
brief  description  of  this  hitherto  unknown  stream.  Taking  its  rise  in  a  lake  in 
the  impenetrable  fastnesses  of  the  Rocky  mountains,  the  Yellowstone  is  at  its  outset 
a  river,  and  at  the  highest  point  attained  by  my  party  has  a  breadth  of  200  yards 
and  a  depth  of  six  feet.  It  flows  from  the  mountains  to  the  mouth  of  Clark's  fork 
in  a  narrow  valley,  frequently  impinging  against  the  points  of  the  pine -clad 
ridges  which  hem  it  in.  It  cannot  be  called  a  crooked  river,  as  all  its  bends  are 
bold,  sweeping  curves,  and  its  general  course  uniform.  Many  islands  break  up 
its  channel  into  several  streams,  some  of  which  are  shallow ;  but  there  is  a  con- 
tinuous channel  with  a  depth  of  three  feet  at  low  water. 

From  Clark's  fork  to  Big  Horn  may  be  called  the  second  stage;  in  which  the 
river  is  500  to  600  yards  in  width,  unobstructed  by  rapids,  and  flowing  with  a 
uniform  current  of  three  or  four  miles  an  hour. 

Below  Big  Horn  to  Powder  river  the  banks  are  low,  except  where  the  river 
breaks  through  the  successive  ranges  of  clay  hills,  and  the  Yellowstone  gradu- 
ally assumes  the  characteristics  of  the  Missouri — numerous  sand-bars,  low,  falling 
banks,  densely  timbered  islands,  and  sloughs  which  run  from  the  main  stream 
and  do  not  return  except  at  high  water,  leaving  at  other  times  lakes  and  sloughs 
on  the  banks. 

The  main  question  in  regard  to  this  river  is  as  to  its  navigability.  In  view  of 
the  fact  that  steamboats  have  been  taken  up  the  Missouri  to  Fort  Benton,  I  have  no 
hesitation  in  saying  that  the  same  thing  can  be  done  in  the  Yellowstone,  as  far  as 
the  mouth  of  Big  Horn  river,  without  having  as  many  or  as  great  obstacles  to 
overcome  as  in  the  Missouri.  The  only  serious  impediments  below  the  mouth  of 
the  Big  Horn  are  the  rapids  below  Powder  river  and  the  Buffalo  shoals ;  but  I  am 
of  the  opinion  that  these  are  not  worse  than  many  in  the  upper  Missouri,  and  a 
steamboat  which,  at  the  time  of  high  water,  might  easily  go  up,  could  at  a  lower 
stage  return  and  improve  the  channel. 

In  the  essentials  of  depth  of  water,  abundance  of  fuel,  and  velocity  of  current, 
the  Yellowstone  presents  greater  advantages  for  navigation  than  the  Upper  Mis- 
souri. Of  course  much  would  have  to  be  done  before  boats  could  run  with  profit, 
even  if  there  were  any  demand  ;  but  if  the  day  ever  comes  when  steamboats  can 
ascend  the  Yellowstone  with  profit,  it  will  be  found  as  easy,  and  easier,  to  navi- 
gate than  many  of  the  rivers  of  the  west  and  southwest. 

The  time  during  which  navigation  would  be  possible  is  from  the  middle  of 
May  to  the  1st  of  August.  The  appearance  of  the  banks  cf  the  river  indicates 
that  the  annual  floods  are  neither  sudden  nor  excessive,  and  although  the  rapidity 
of  the  current  is  greatest  at  high  water,  it  is  not  sufficiently  great  to  prevent  a 
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steamer  from  ascending  the  river.  It  is,  in  fact,  safe  to  assume  that  the  Yellow- 
stone is  navigable  easily  to  the  mouth  of  the  Big  Horn,  and  with  some  artificial 
improvements,  to  the  mountains,  under  the  same  conditions  and  difficulties  as  the 
Upper  Missouri,  the  Upper  Mississippi,  the  Arkansas,  the  Red  river,  the  Minne- 
sota river,  and  others,  where  the  necessities  of  commerce  have  conquered  or  palli- 
ated the  dangers  of  nature. 

The  question  is  one  which  nothing  short  of  actual  trial  can  fully  settle,  and 
it  is  not  likely  that  that  trial  will  ever  be  made  as  a  mere  experiment,  but  I  shall 
ever  cherish  the  hope  that  some  day  will  see  settlements  on  the  banks  and  steam- 
boats on  the  waters  of  the  noble  Yellowstone. 


CHAPTER  III. 


THE    MISSOURI    RIVER. 


By  the  15th  of  August  everything  had  been  prepared  for  our  trip  down  the 
river.  Two  Mackinac  boats,  the  Jim  Bridger  and  the  Bob  Meldrum,  formed  our 
fleet,  and  were  well  stocked  with  all  the  necessary  stores  and  material. 

At  half  past  1  we  bade  farewell  to  our  kind  friends  at  Fort  Union,  with 
mauy  regrets,  and  shoved  off.  As  soon  as  the  bow  of  the  boat  swung  round 
the  flag  was  unfurled,  which  was  the  signal  for  a  salute.  The  flag  on  the  fort 
was  run  up  and  guns  fired  as  long  as  we  were  in  sight.  We  turned  a  bend 
which  shut  out  the  sight  of  the  fort,  and  were  once  more  in  a  wilderness,  de- 
pendent on  our  own  resources.  At  first  the  novelty  of  travelling  in  a  boat  was 
pleasing,  but  it  it  became  afterwards  painfully  wearying,  and  any  excitement 
was  hailed  with  joy  which  broke  up  the  tedious  monotony  of  the  day.  The 
boats  were  propelled  by  oars,  at  which  the  men  labored  in  turn,  and  with  the 
aid  of  the  current  we  could  make  from  five  to  six  miles  per  hour,  and  in  a  good 
day's  run  could  pass  over  60  miles.  We  started  always  at  daylight  with  a 
supply  of  cooked  food,  having  no  fires  on  board,  and  travelled  steadily  on  till 
dark,  when  we  tied  up  and  camped  on  shore. 

Nearly  every  day  we  would  strike  on  a  sand-bar,  and  sometimes  I  was  glad 
of  the  relief  it  afforded,  notwithstanding  the  detention  it  caused.  One  day  was 
so  much  like  another  day,  that  I  shall  not  attempt  to  transcribe  my  journal,  but 
shall  merely  attempt  descriptions  of  important  places  and  events. 

On  the  20th  we  reached  Fort  Berthold,  a  post  of  the  Fur  Company.  This  is 
situated  on  a  high  bluff  close  to  the  village  of  the  Gros  Ventres  and  Mandans. 
These  two  tribes  have  united  on  account  of  their  small  numbers,  and  occupy  the 
village  together  under  the  chieftainship  of  Mali-Topa — "the  four  bears."  He 
is  a  tall,  fine  looking  Indian,  and  seems  well  disposed.  The  village  contains 
200  or  300  earth  houses,  clustered  as  closely  as  possible  around  an  open  area 
used  for  dances  and  religious  ceremonies. 

The  day  after  I  arrived  Lieutenant  White  came  in  with  a  large  party  of 
soldiers  and  civilians  belonging  to  Lieutenant  Mullins's  wagon-road  expedition. 
I  was  very  glad  to  see  him,  because  a  number  of  Sioux  of  the  Blackfeet  band 
had  arrived  at  the  village,  and  were  disposed  not  to  be  very  polite  towards  my 
small  party.  Lieutenant  White  kindly  agreed  to  stop  at  Fort  Berthold  until  I 
was  ready  to  go,  and  to  accompany  me  down  the  river,  making  our  united  force 
equal  to  any  the  Sioux  could  bring  against  us. 

At  the  request  of  Little  Elk,  the  Sioux  chief,  I  agreed  to  have  a  council,  and: 
soon  about  30  Indians  were  assembled  in  a  room  inside  the  fort. 

Lieutenant  White  and  myself,  with  the  gentleman  in  charge  of  the  fort,  Mr. 
Biter,  entered  the  room,  and  an  old  Indian  opened  the  talk.  His  speech  was  of 
the  stereotyped  pattern.     He  said: 

The  Great  Spirit  has  made  this  country  for  us,  and  has  put  buffalo  and  game  in  it  for  us, 
but  the  white  men  come  and  build  roads,  and  drive  off  the  game,  and  we  and  our  children 
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starve.  I  love  my  children  as  you  white  men  love  yours,  and  when  I  see  them  starving  it 
makes  my  heart  black,  and  I  am  angry.  We  are  glad  to  have  the  traders,  but  we  don't 
want  you  soldiers  and  road-makers.  The  country  is  ours,  and  we  intend  to  keep  it.  Tell 
the  Great  Father  we  won't  sell  it,  and  tell  him  to  keep  his  soldiers  at  home. 

This  was  delivered  in  small  parcels,  frequently  repeated,  and  interpreted 
to  me  in  French,  for  our  interpreter's  English  was  more  unintelligible  than 
the  original  Sioux.  I  mean  by  this  no  disrespect  to  the  worthy  Mr.  Garoux. 
This  harangue  was  evidently  tedious  to  the  others,  and  they  seemed  glad  when 
the  orator  was  done. 

The  Little  Elk  rose  with  a  handsome  pipe  which  he  presented  first  towards 
the  sky  and  then  to  the  four  quarters  of  the  earth.  His  attitude  was  very 
striking,  and  I  never  saw  a  handsomer  figure  or  more  determination  in  a  counten- 
ance. Holding  the  pipe,  he  advanced  towards  me  and  placed  the  end  of  the 
stem  to  my  lips  ;  I  took  a  whiff  and,  to  show  my  knowledge  of  Indian  breeding, 
puffed  the  smoke  through  my  nose.  We  then  shook  hands  and  the  Little  Elk 
began  : 

Friend,  I  am  a  soldier,  and  I  see  you  are  one ;  you  have  come  from  the  Crows  and  the 
great  river,  and  you  are  going  to  tell  the  Great  Father  what  you  have  seen.  What  will  you 
tell  him  ?  Say  to  the  Great  Father  that  the  Oncpapa  and  Blackfeet  Sioux  have  been  cheated 
by  the  agents  ;  they  have  been  driven  from  their  lands  ;  they  have  not  received  the  goods 
promised  them  by  the  White  Bear,  (General  Harney,)  and  they  will  not  take  them.  We 
don't  live  on  the  river,  and  we  don't  want  to  see  any  white  people  or  any  steamboats,  because 
the  goods  the  steamboats  bring  up  make  us  sick.  You,  friend  Mato-Lopa,  said  he,  (turning 
to  the  Gros  Ventres  chief,)  you  and  your  people  have  dwindled  to  a  handful,  because  you 
live  near  the  whites  and  raise  corn. 

This  was  followed  by  a  torrent  of  invectives  which  Garoux  would  not  inter- 
pret, but  which  was  mainly  in  ridicule  of  the  Gros  Ventres  and  in  praise  of  the 
Sioux.     Resuming  to  me  he  said  : 

The  Blackfeet  and  Oncpapas  can  whip  the  whites  ;  you  have  not  many  soldiers,  and  we 
have  enough  to  kill  any  party  you  can  send  against  us.  If  you  have  any  presents  for  us  on 
your  boats  give  them  to  us  ;  wc  want  to  go  to  join  our  people.  If  you  do  not,  we  will  stop 
your  boats  and  take  what  we  want. 

This  was  pretty  plain  talk  and  well  delivered,  although  it  took  five  times  as 
long  as  it  does  to  read  it.     He  then  turned  to  Mr.  Riter  and  said  : 

I  see  you  have  made  a  hole  in  the  wall  of  your  fort  and  intend  to  trade  with  us  through  it. 
Do  you  think  we  are  squaws?     Let  us  come  inside  to  trade  or  we  will  burn  up  the  fort. 

The  excited  brave  now  sat  down,  streaming  with  perspiration,  and  com- 
menced to  fan  himself  cool. 

It  now  became  my  turn  to  reply,  and  rising  from  my  seat  I  said  : 

My  friends,  I  hardly  know  how  much  of  your  talk  to  believe,  for  I  was  told  when  I  came 
flwee  that  a  short  time  ago  you  sent  word  to  the  Gros  Ventres  that  you  had  killed  me  and  all 
any  soldiers.  You  now  see  me  here,  and  I  want  to  tell  the  Gros  Ventres  not  to  believe  what 
you  say,  for  you  have  double  hearts,  and  tell  these  stories  to  make  them  believe  you  are  very 
brave. 

While  this  was  being  interpreted  I  watched  the  effect,  but  with  all  his  impet- 
uosity Little  Elk  took  it  kindly,  and  laughed  at  the  imputation  on  his  veracity. 
I  ^continued : 

I  have  been  sent  by  the  Great  Father  to  travel  in  this  country  and  in  the  Crow  country, 
to. see  what  it  looks  like  and  how  the  Indians  are.  I  have  been  through  the  country,  and 
am  now  going  home  by  the  river,  in  the  boats  you  see  at  the  foot  of  the  hill.  I  have  noth- 
ing io  give  you,  and  I  wouldn't  give  you  anything  if  I  had,  after  your  talk  to-day.  Where- 
ever  I  have  been  I  have  heard  complaints  of  the  Oncpapas  and  Blackfeet  Sioux.  I  know 
they  are  numerous  ;  but  that  is  no  reason  why  they  should  steal  from  the  Rees  and  Gros 
Ventres  and  from  the  whites.  Traders  are  good  to  you;  all  the  presents  which  General 
Harney  promised  have  been  given  to  you,  and  I  see  some  of  you  now  dressed  in  the  Great 
Father's  coats.  I  will  have  to  tell  the  Great  Father  that  you  are  very  bad,  and  he  may  send 
his  soldiers  after  you.  Your  agent  tells  you,  and  so  do  I,  to  keep  at  peace  with  the  Gros 
Ventres,  and  Mandaus,  and  Rees,  and  they  will  not  molest  you.  The  traders  intend  to  deal 
fairly  with  you,  and  you  will  be  rich  enough  to  buy  anything  you  want  if  you  will  send 
your  young  men  to  hunt  instead  of  prowling  around  these  villages  and  the  Rees  to  kill 
women  and  dance  over  their  scalps ;  you  have  a  good  country,  and  nobody  wants  to  take  it 
from  you.  Tell  your  people  that  my  boats  are  going  down  the  river,  and  if  any  of  them 
want  me  to  stop  they  may  call  to  me,  but  if  they  fire  1  will  land  and  fight  them. 
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I  now  started  to  leave  the  room,  but  an  old  fellow  detained  me  and  made  a 
most  characteristic  final  speech  :  "  My  son,"  he  said,  holding  my  hand,  "  you 
and  Little  Elk  are  too  young ;  your  heads  are  hot,  and  your  tongues  work  too 
easily.  I  am  old  and  experienced,  and  you  must  listen  to  what  I  have  to  say. 
A  great  deal  of  the  mischief  that  is  imputed  to  us  is  done  by  other  tribes  ;  we 
never  make  war  unless  we  are  imposed  on.  We  want  to  be  on  good  terms  with 
the  Great  Father,  and  I  hope  you  will  tell  him  a  good  story  of  us.  We  have  to 
travel  three  days  to  join  our  people,  and  we  do  not  wish  to  stop  to  hunt,  and 
you  must  give  us  a  little  flour  and  bacon  to  eat  on  the  way,  and  some  sugar  to 
take  to  our  wives  and  children."  The  old  rascal  looked  positively  saintlike  as 
he  made  this  modest  request,  and  held  my  hand  as  affectionately  as  if  he  had 
been  my  grandfather.  "  Friend,"  said  I,  "  my  flour  and  sugar  and  bacon  will 
make  you  sick,  and  I  have  too  much  regard  for  you  to  put  temptation  in  your 
way  and  send  you  home  ill." 

If  it  were  possible  for  an  Indian  to  look  sheepish,  I  presume  he  would  have 
done  so,  but  his  countenance  did  not  betray  any  feeling  or  chagrin.  Later  in 
the  day  they  were  set  across  the  river  to  rejoin  their  families,  and  that  was  the 
last  I  ever  saw  of  them.  The  complaints  against  these  two  tribes,  the  Black- 
feet  and  Oncpapas,  are  universal  and  well  founded,  They  rob  and  murder 
indiscriminately,  regarding  only  the  size  of  a  party  and  taking  good  care  of  their 
own  precious  scalps.  They  inhabit  the  heads  of  the  Heart  Knife  and  Cannon 
Ball  rivers,  and  in  case  of  danger  take  refuge  in  the  "  bad  lands  "  between  the 
Little  Missouri  and  Powder  rivers. 

This  section  of  country,  I  was  told,  is  particularly  well  adapted  for  Indians. 
The  streams  have  broad,  well-wooded  valleys,  which  abound  in  game  and  furn- 
ish good  wintering  places,  while  the  intermediate  ridges  are  so  broken  and  rough 
that  pursuit  of  Indians  in  them  without  guides  is  impracticable.  They  richly 
deserve  chastisement  by  the  government,  and .  I  have  heard  since  my  return  to 
the  States  that  their  outrages  have  exceeded  any  previous  ones  . 

I  was  able  during  the  three  days  I  passed  at  Fort  Berth  old  to  witness  a 
peculiar  ceremony  of  the  Mandans,  which  I  believe  has  never  been  described. 
By  way  of  preliminary  I  must  remark  that  I  had  made  a  present  of  my  epau- 
lettes to  the  chief  Four  Bears,  and  in  this  way  had  obtained  the  run  of  the  vil- 
lage and  access  to  the  most  sacred  places.    . 

In  the  centre  of  the  village  is  a  circular  space  some  150  feet  in  diameter,  with 
commodious  scaffolds  ranged  around  it,  which  answer  the  double  purpose  of 
seats  for  spectators  and  places  to  dry  corn  and  squashes.  In  the  centre  of  the 
open  space  is  a  circular  enclosure  of  slabs  10  or  12  feet  high,  and  about  4 
feet  in  diameter.  This  is  called  the  "  big  canoe,"  and  has  a  very  decided  refer- 
ence to  the  flood,  as  the  tradition  which  I  will  relate  further  on  will  show.  On 
the  first  day  of  the  ceremony  the  proceedings  were  commenced  by  five  men, 
ranging  themselves  in  front  of  the  big  canoe,  with  drums  made  of  skins,  shaped 
like  turtles,  and  said  to  be  filled  with  water.  I  believe,  though,  that  they  were 
stuffed  with  hair,  with  a  hoop  to  keep  them  distended  and  make  them  give  out 
when  struck  a  sound  like  a  drum.  After  these  were  arranged,  a  man,  stripped 
to  the  skin  and  smeared  with  white  clay,  came  from  the  Medicine  lodge  opposite 
the  big  canoe,  and,  walking  behind  the  canoe,  leaned  against  it  and  hid  his  face 
in  his  hands.  At  the  same  time  a  woman,  in  a  short  skirt,  with  her  legs  scarred 
and  bleeding,  her  hair  cut  short,  and  several  bleeding  wounds  in  her  forehead 
and  breasts,  leaned  against  the  side  of  the  canoe  and  began  crying  and  howling 
most  piteously,  the  drummers  all  the  time  thumping  away  and  chanting  in 
unison.  This  woman  was  the  relative  of  a  young  man  who  had  been  killed  a 
short  time  previously  by  the  Rees.  Having  sung  his  praise  and  exhibited  her 
grief  by  her  scarifications,  she  went  away,  and  some  10  or  15  objects  bounded 
into  the  arena.  These  were  men,  painted  in  a  grotesque  manner,  wearing  buf- 
falo heads  with  strips  of  fur  down  their  backs  and  long  branches  of  willow  fast- 
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ened  to  their  arms.  The  drummers  beat  and  howled,  the  buffalo  men  danced 
and  capered  in  admirable  precision,  and  waved  their  willow  branches  like  wings, 
everybody  shouted,  dogs  barked,  and  the  motions  of  the  dancers  became  more 
and  more  violent.  Two  of  the  buffalo  men  would  run  together  and  butt  with 
their  heads,  and,  indeed,  they  imitated  all  the  motions  of  a  herd  of  buffalo.  Sud- 
denly the  drummers  rose,  snatched  up  their  drums  and  ran  into  the  Medicine 
lodge,  followed  by  the  individual  who  had  been  leaning  against  the  canoe,  the 
buffalo  disappearing  among  the  lodges.  Then  came  an  old  man  who  dug  a  hole 
in  the  ground  about  20  feet  in  front  of  the  canoe  and  erected  a  stout  post  15 
feet  high,  having  two  cords  fastened  at  the  top  and  looped  at  the  ends.  The 
drummers  came  out  of  the  Medicine  lodge,  took  their  places,  and  the  young  man 
who,  in  the  first  performance,  had  stood  behind  the  canoe  was  led  to  the  foot  of 
the  post  by  two  villainous-looking  old  medicine  men. 

This  young  man  had  been  three  days  without  meat  or  drink,  and  being  per- 
fectly naked  and  smeared  with  clay  he  looked  ghastly.  Kneeling  on  the 
ground,  one  of  the  old  men  took  up  a  portion  of  the  skin  of  the  young  man's 
breast  and  passed  a  knife  through  it,  making  two  apertures  with  a  strip  of  skin 
between.  The  blood  trickled  down,  and  the  victim  winced  perceptibly.  A 
skewer  of  wood  four  inches  long  was  passed  through  the  two  holes,  and  the 
loop  at  the  end  of  one  of  the  cords  placed  over  its  two  ends.  The  second  cord 
was  fastened  in  like  manner  to  the  other  breast,  and  the  poor  wretch  lifted  to 
his  feet.  The  drummers  thumped,  and  the  young  man  threw  himself  violently 
back,  bearing  his  whole  weight  on  the  cords,  and  swinging  round  the  foot  of 
the  pole.  The  skin  drew  out  several  inches,  and  seemed  to  stretch  further  at 
every  jerk  of  the  poor  fellow,  who  pulled,  and  tossed,  and  shouted  in  order  to 
break  away.  It  was  sickening  to  behold,  especially  when,  after  lour  or  five 
minutes,  nature  claimed  her  sway,  and  the  poor  wretch  fainted  and  hung  col- 
lapsed. He  was  not  touched,  and,  seeming  to  revive,  renewed  his  efforts  to 
bring  the  torture  to  a  close  by  breaking  the  ligaments  of  skin  which  held  the 
skewers.     After  half  an  hour  or  more  the  skin  broke,  and  he  was  carried  off. 

The  next  victim  was  served  even  more  dreadfully,  though  he  bore  it  remarka- 
bly well.  The  skewers  were  passed  under  the  skin' of  the  back,  just  above 
the  shoulder  blades,  and  he  was  hung  up  to  a  scaffold  with  his  feet  three  feet 
from  the  ground.  Then  more  skewers  were  inserted  in  the  fleshy  parts  of  the 
arms  and  legs,  and  buffalo  skulls  hung  to  them.  I  was  amazed  to  see  how  far 
the  skin  would  stretch,  puffing  out  to  a  distance  of  12  or  15  inches. 

These  disgusting  scenes  were  repeated  during  two  days,  varied  by  races  round 
the  big  canoe  by  troops  of  young  men  and  boys,  dragging  from  four  to  ten  buf- 
falo heads  attached  to  skewers  in  their  backs.  Some  fainted  and  did  not  recover ; 
some  were  violently  nauseated,  and  proved  conclusively  that  their  three  days' 
fast  had  not  been  faithfully  kept;  others  held  out  to  the  end,  and  leaped,  kicked, 
and  struggled  until  they  were  free  from'  their  disagreeable  attachments. 

All  the  implements,  skewers,  bull  heads,  cords,  and  willow  branches  were 
deposited  inside  the  big  canoe,  and  were  considered  sacred  from  that  time  out. 
I  endeavored  to  ascertain  what  all  this  meant,  but  could  only  get  a  meagre 
account.  The  idea  of  the  big  canoe  is  common  among  several  tribes,  and  Oat- 
liu  and  others  infer  that  it  is  based  upon  some  tradition  of  the  deluge.  The 
Mandans  relate  a  story  agreeing  in  many  respects  with  our  account  of  the  flood. 
They  say  that  their  fathers  came  to  this  country  in  a  large  canoe,  and  after 
having  been  many  days  on  the  water  a  bird  flew  out  to  them,  bearing  a  willow 
branch  with  fresh  leaves  on  it.  They  soon  after  landed,  and  drew  the  canoe  on 
land  to  live  in.  The  bird  remained  with  them,  and  showed  them  how  to  build 
earthen  lodges,  and  where  to  find  game  and  fruit.  This  bird  is  even  now  held 
sacred,  and  enters  largely  into  their  religious  symbols.  The  self-torture  and 
mutilation  which  accompany  their  mysteries  cannot  be  explained,  except  by  the 
supposition  that  it  is  a  course  of  preparation  for  the  hardships  and  dangers  of 
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war.     I  noticed  that  every  male  over  10  years  old  had  the  scars  of  the  skewer 
holes  on  his  breast  and  back. 

There  are  a  few  men  who  refuse  or  fail  to  undergo  the  trial,  and  they  are  ban- 
ished from  all  society  with  men.  They  wear  women's  dress,  do  women's  work, 
and  can  only  be  distinguished  from  the  women  by  their  coarser  features,  and 
the  contempt  exhibited  towards  them.  They  are  called  by  the  traders  "  bun- 
dashes,"  a  word  of  which  I  am  unable  to  find  the  derivation.  It  is  not  Indian, 
and,  so  far  as  I  can  ascertain,  is  not  French. 

Captain  Raynolds  reached  Fort  Berthold  on  the  22d  of  August,  and  on  the 
23d  we  resumed  our  voyage  down  the  river.  On  the  25th  we  arrived  at  Fort 
Clark,  an  abandoned  post  of  the  Fur  Company,  and  the  site  of  the  Ree  village. 
The  name  Ree  is  universally  used  now,  and  is  an  abbreviation  of  Aricara. 
These  people  are  but  the  degraded  remnant  of  the  once  powerful  nation,  and 
are  at  the  mercy  of  their  enemies,  the  Sioux.  Going  on  shore,  I  summoned  the 
chief,  and  told  him  I  had  some  presents  for  him.  The  village  was  notified,  and 
after  the  necessary  toilets  were  made,  the  chief  and  his  officers  appeared  at  the 
boats.  Bread  and  coffee  were  served  to  about  70  of  them,  and  I  then  told 
them  that  I  had  some  cloth  and  calico  to  give  them,  but  as  I  could  not  stay  to 
distribute  them  I  would  leave  it  with  the  chief.  This  seemed  satisfactory,  and  I 
left  three  pieces  of  calico,  one  of  cloth,  and  a  miscellaneous  assortment  of  beads, 
feathers,  flints,  fire-steels,  awls,  buttons,  ribbon,  and  other  trinkets  which  Indians 
value.  It  made  a  large  bundle,  and  seemed  to  please  the  women  and  children 
especially.  To  the  chief  I  gave  a  small  quantity  of  sugar,  an  article  of  which 
Indians  are  passionately  fond.  The  chief  made  a  speech  returning  thanks  for 
the  presents,  and  complaining  bitterly  of  the  Sioux.  He  said  that  the  young  men 
of  the  Rees  could  not  go  to  hunt,  because  the  Sioux  were  always  prowling 
about  to  kill  them,  and  even  in  the  cornfields  at  the  village  women  had  been 
shot  and  scalped.  He  begged  that  the  Great  Father  would  protect  them  ;  the 
Rees  desired  peace  and  tranquility,  for  they  were  but  few  and  would  not  last  much 
longer  ;  they  did  not  get  their  share  of  the  goods  the  Great  Father  sent  them, 
and  each  person's  allowance  was  so  small  that  it  would  be  better  to  keep  them 
away,  because  they  were^mly  a  cause  of  quarrel  and  theft.  In  conclusion,  he 
hoped  I  would  have  a  pleasant  trip,  and  soon  see  my  friends  and  the  Great 
White  Chief. 

The  languid  and  despondent  air  of  the  old  man,  with  the  deep,  unvarying 
tones  of  his  gutteral  language,  contrasted  strongly  with  the  fiery  manner  and 
clear  ringing  vowels  of  the  Little  Elk,  and  gave  good  evidence  of  the  differ- 
ence in  the  condition  of  the  two  tribes.  I  told  the  chief  that  I  would  report 
to  the  Great  Father  what  he  had  said  of  his  troubles ;  I  knew  the  Sioux  were 
bad,  but  the  agents  did  not  intend  when  they  advised  the  Rees  to  keep  the 
peace  that  they  should  not  defend  themselves,  on  the  contrary,  he  should  arm  his 
young  men,  let  them  go  together  and  fight  together,  and  the  Sioux  would  soon 
find  out  that  their  hearts  were  not  dead,  and  would  cease  to  molest  them.  The 
Great  Father  had  no  objection  to  their  defending  themselves,  and  if  they  were 
not  strong  enough  he  would  help  them. 

No  reply  was  made  to  this,  and  as  everything  was  in  readiness  we  shoved  off 
down  stream. 

At  Fort  Clark  I  took  some  articles  on  board  to  be  transported  to  Fort  Pierre, 
and  I  was  glad  to  be  able  thus  to  reciprocate,  in  a  small  way,  the  politeness  I 
had  received  at  the  hands  of  the  Fur  Company's  agents  at  all  their  stations. 

Our  journey  down  the  river  continued  as  monotonous  as  before,  and  each  day 
resembled  the  other  in  all  save  the  progress  we  made.  Occasionally  the  wind 
would  hold  us  at  bay,  and  force  us  to  lie  under  a  bank  for  hours  and  days.  This 
detention  was  extremely  annoying,  and  I  would  have  preferred  the  greatest  hard- 
ships we  had  ever  encountered  upon  land  to  the  wearying  listlessness  of  our 
wind-bound  boats. 


152  EXPLORATION    OF   THE    YELLOWSTONE. 

The  river  was  in  places  so  filled  with  sand-bars  and  snags  that  it  was  difficult 
to  iind  a  channel,  but  as  our  experience  increased  we  became  more  skilful,  and 
at  last  could  avoid  nearly  every  shoal  and  snag. 

On  the  30th  of  August  we  had  come  sufficiently  far  to  be  out  of  the  way  of 
the  Blackfeet  Sioux,  so  Lieutenant  White  determined  to  push  on.  With  our 
best  thanks  for  his  kindness  and  good  wishes  for  his  safe  voyage,  he  left  us 
and  was  soon  lost  to  sight.  We  continued,  baffled  by  winds  and  sand-bars,  and 
finally  succeeded  in  reaching  Fort  Pierre,  by  dint  of  hard  work,  on  the  2d  of 
September. 

This  was  our  starting  place  in  June,  1859,  and  we  were  welcomed  by  many 
who  had  seen  us  set  out.  The  story  of  our  massacre,  set  afloat  by  the  Black- 
feet  Sioux,  was  believed,  and  already  the  prairie  "quid  nuncs"  had  been  telling 
how  they  knew  it  would  be  so.  I  must  do  all  of  them  the  justice,  however,  to 
say  that  they  welcomed  us  as  warmly  as  if  our  coming  had  established,  instead 
of  refuted,  their  prophecies. 

On  the  8th  of  September  Captain  Raynolds's  party  arrived,  and  preparations 
were  made  to  continue  the  journey,  which  were  completed,  and  we  sailed  on  the 
10th. 

Until  the  15th,  our  journey  down  the  river  was  of  the  old  stamp,  each  day 
dragging  after  the  other  unbroken  by  incident,  unmarked  by  any  special  circum- 
stance. Sometimes  I  got  so  nervous  at  the  perpetual  splash  and  creak  of  the 
oars  that  I  could  scarcely  contain  myself;  and  even  at  night  my  dreams  were 
of  rowing,  and  the  dreary  ripple  of  the  water  against  the  boat  sounded  always 
in  my  ears. 

At  last,  on  the  15th,  we  reached  Fort  Randall,  and  were  gladdened  by  the 
sight  of  familiar  faces  and  the  hospitable  attentions  of  the  officers  of  the  post. 

The  sudden  change  from  the  late  uncivilized  mode  of  life  and  flatboat  fare  to 
the  delicate  refinement  of  the  gentlemen  and  ladies  at  the  fort,  and  the  luxuries 
that  loaded  their  tables,  was  like  magic.  It  did  not  prevent  me,  however,  from 
enjoyiug  myself,  and  the  week  passed  at  Fort  Randall  was  to  me  a  constant 
succession  of  feasting  and  pleasure.  The  land  party  again  met  us  here,  and  on 
the  2 1st  we  set  out  again  with  but  one  more  meeting  to  anticipate,  and  that  at 
the  end  of  our  labors.  Our  friends  at  the  fort  escorted  us  to  the  river  bank, 
and  cheered  us  as  we  fell  off  into  the  stream.  The  flag  streamed  out  in  the 
breeze,  but  soon  we  were  again  reduced  to  our  flat-boat  condition,  when  a  bend 
shut  us  out  from  the  sight  of  the  post. 

The  next  day  we  reached  Niohara,  the  new  village  at  the  mouth  of  Niohara 
or  L'eau-qui-court  river.  Here  our  survey  was  to  end,  and  the  time  spent  wait- 
ing for  the  arrival  of  the  land  party  was  occupied  in  finishing  the  plot  of  the 
river,  filling  up  notes,  and  preparing  generally  for  a  wind-up. 

The  remainder  of  the  trip  to  Omaha  was  more  interesting  than  the  upper 
river,  as  there  were  numerous  settlements  on  the  banks  of  the  river;  and  we 
obtained  vegetables  and  butter  and  eggs  at  very  reasonable  prices. 

At  last,  on  the  3d  of  October,  we  reached  Omaha  city  at  3  o'clock  in  the  after- 
noon. I  hired  a  house  from  a  Frenchman,  near  the  river  bank,  and  had  every- 
thing taken  from  the  boats  and  stored.  This  took  until  dark,  when,  after  a 
final  search  to  see  that  nothing  valuable  was  left  on  board,  I  left  our  boats  with 
a  hearty  wish  that  I  might  never  again  be  called  on  to  make  such  a  long  voy- 
age in  such  craft. 


CHAPTER  IV. 

Having  now  detailed  the  most  important  events  in  my  journey,  I  will  submit 
a  few  general  remarks  upon  some  of  the  inferences  to  be  drawn  from  the  recon- 
noissance. 
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The  total  distance  travelled  between  the  10th  of  May  and  the  4th  of  October, 
by  my  party,  was  2,500  miles,  including  1,400  miles  of  river  travel. 

The  line  of  travel  is  a  sweep  from  the  Platte  through  the  unexplored  region 
about  the  Big  Horn  mountains,  and  the  hitherto  unknown  streams  of  that  sec- 
tion, down  the  Yellowstone  and  Missouri  rivers. 

This  line  encloses  the  present  territory  of  Dakota,  and  its  projection  serves 
to  correct  some  very  great  errors  that  exist  on  the  maps  even  of  the  latest 
compilation. 

The  country  within  this  line  is  about  equally  divided  into  a  mountainous  and 
prairie  section;  the  former  composing  the  western,  the  latter  the  eastern  half. 
The  whole  water-shed  of  this  immense  region  is  through  the  Mississippi. 

Throughout  the  mountains,  during  the  months  of  May  and  June,  the  number 
of  water-courses  is  immense.  The  mountains  rise  from  rolling,  broken  hills  into 
peaks  and  ranges  of  unbroken  granite,  seamed  with  millions  of  furrows,  each  of 
which  contains  a  tiny  rill.  These  unite  and  recombine  into  rivulets,  gradually 
increasing  to  rivers,  which  again  are  enlarged  by  the  constant  additions  they 
receive,  until  the  wonderful  volume  of  the  Missouri  is  complete. 

The  rock  and  clay  of  the  mountains  preserve  every  drop  that  falls,  and  deliver 
their  floods  in  torrents,  producing  sudden  rises  and  freshets,  which  cause  con- 
stant changes  in  the  courses  of  the  streams  as  soon  as  they  reach  alluvial  valleys. 

The  process  in  the  prairie  is  different.  The  snow  in  winter  is  packed  by  the 
wind  into  the  depressions  in  the  surface,  where  it  melts  under  the  suns  of  May 
and  June,  and  is  absorbed  into  the  alluvial  surface,  forming  a  slough  which  is 
quickly  grown  up  with  grass  and  weeds.  By  the  fall  the  water  has  evaporated, 
the  vegetation  dries  up,  and  when  by  any  chance  it  is  set  on  fire  It  burns  like 
tinder.  Still  a  good  deal  of  the  water  which  is  deposited  on  the  prairies  must 
find  its  way  to  the  streams,  for  in  nearly  all  of  them  water  is  found  in  holes. 
All  the  constant  prairie  streams  have  their  sources  in  the  mountains.  This  con- 
dition of  things  will  go  to  show,  what  I  have  no  hesitation  in  asserting,  that  the 
greater  portion  of  the  whole  country  embraced  within  my  line  is  unsusceptible 
of  profitable  settlement  or  cultivation. 

The  few  arable  valleys  in  the  Big  Horn  mountains  are  inconsiderable  in  size 
and  separated  from  each  other  by  rocky  ranges  difficult  to  ci*>ss.  The  prairie 
is  too  destitute  of  timber  and  water  to  attract  or  sustain  settlers. 

The  valley  of  the  Yellowstone  offers  the  greatest  advantages  of  any  part  of 
the  country  explored.  It  is  fertile  enough  to  yield  generously  to  the  hand  of 
the  farmer,  and  the  capacity  of  its  hills  for  grazing  is  unlimited.  It  is  the  par- 
adise of  the  Indian,  and  in  every  direction  it  is  marked  by  the  tracks  of  the 
vast  herds  of  buffalo,  antelope,  and  elk  which  are  subsisted  upon  it.  This  will 
apply  to  the  Yellowstone  from  the  mouth  of  Big  Horn  river  to  the  mountains. 

The  tributaries  in  this  part  are  clear  mountain  streams;  while  from  Big  Horn 
down  they  are,  with  few  exceptions,  sluggish,  muddy  currents,  flowing  through 
barren  clay  hills,  known  as  Mauvaises  Terres,  or  Bad  Lands. 

Nearly  all  the  country  inside  the  curve  of  the  Big  Horn  mountains  is  also  of 
this  description.  There  is  every  reason  to  believe  that  the  mineral  wealth  of 
the  mountainous  portion  is  very  great.  I  purposely  discouraged  any  desire 
among  those  under  my  command  to  search  for  gold,  but,  in  several  instances, 
small  quantities  of  the  sands  of  some  of  the  streams  were  washed  and  found  to 
yield  gold.  Moreover,  the  geological  features  of  these  mountains  are  precisely 
similar  to  those  of  California  and  the  neighborhood  of  Pike's  peak,  which  abound 
in  gold.  But  it  is  hardly  probable  that  the  gold  could  be  obtained  profitably, 
except  by  large  outlays  of  capital,  and  concerted  operations  of  organized  com- 
panies. 

For  the  details,  however,  of  the  geology,  meterology,  and  natural  history  of 
the  region,  I  must  refer  to  the  reports  of  those  of  my  assistants  who  were  in 
charge  of  those  branches. 
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The  exploration  also  shows  that  any  route,  either  for  a  railroad  or  wagon 
road,  through  the  Big  Horn  mountains,  or  by  the  valley  of  Big  Horn  river,  is 
impracticable,  except  at  immense  cost. 

A  road  connecting  the  Platte  and  the  Yellowstone  is  easy  and  practicable, 
but  it  must  go  round,  and  not  through,  the  Big  Horn  mountains. 

It  is  necessary  in  crossing  the  prairies,  or  "the  plains,"  as  they  are  termed, 
to  travel  by  water-courses;  hence,  from  the  Missouri  westward,  three  routes  offer 
— that  by  the  Platte,  which  is  well  known;  by  the  Cheyenne,  which  I  do  not 
think  practicable,  and  by  the  Yellowstone. 

So  far  as  engineering  problems  are  concerned,  nothing  difficult  occurs  in  the 
latter.  A  road  with  easy  grades  could  be  made  from  the  mouth  of  the  Yellow- 
stone to  the  head  of  the  Missouri  at  a  cost  within  reasonable  limits,  and  a  full 
supply  of  fuel,  pine,  and  cotton  wood  timber,  and,  possibly,  coal  could  be  obtained. 
The  valley  of  the  Yellowstone  would  form  a  good  continuation  of  a  route  from 
St.  Paul  to  Fort  Union,  into  Oregon  and  Washington,  and  might  be  a  profitable 
location  for  a  telegraph  if  a  northern  line  should  be  projected. 

The  sketch  of  the  route  will  convey  a  good  idea  of  the  topographical  features 
of  the  country,  for  I  can  vouch  for  the  correctness  with  which  the  topographer 
has  recorded  the  results  of  his  labors.  To  my  associates  generally,  I  beg  to 
return  my  best  thanks,  and  I  will  conclude  my  report  by  saying,  that  in  all 
dangers  and  all  emergencies  I  felt  that  I  was  surrounded  by  men  on  whom  I 
could  most  fully  rely. 

Respectfully  submitted. 

HENRY  E.  MAYNADTER, 

Captain  10th  Infantry. 
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Report  of  J.  Hudson  Snowden  on  explorations  from  the  Platte  to  the  head- waters 

of  the  Shayenne,  1859. 

Camp  on  Deer  Creek,  Octoher  18,  1859. 
SlR:  You  will  proceed  with  the  party  that  has  been  organized  for  that  pur- 
pose to  make  an  examination  of  the  country  between  this  point  and  Powder 
river,  so  as  to  ascertain  the  sources  of  the  two  forks  of  the  Shayenne.  To 
do  this  the  best  way  will  probably  be  to  start  from  here  so  as  to  strike  near  or 
at  the  western  end  of  Pumpkin  butte,  thence  easterly,  or  northeasterly,  to  the 
heads  of  the  streams  mentioned,  then  to  return  to  the  Platte  by  a  route  east  of 
that  followed,  on  going  out.  Circumstances  may,  however,  indicate  a  better 
route,  and  should  this  be  the  case  you  will  pursue  such  a  course  as  will  best 
accomplish  the  end  in  view,  and  to  fill  up  the  topography  of  the  section  of  coun- 
try between  the  routes  passed  over  by  Lieutenant  Warren,  topographical  engi- 
neer, in  1857,  and  ourselves  the  past  season.  As  a  matter  of  safety,  you  will 
take  with  you  rations  for  twenty  days;  but  will  aim,  if  possible,  to  be  absent  not 
more  than  fifteen  days. 

Very  respectfully, 

W.  F.  RAYNOLDS, 
Captain  Topographical  Engineers. 
J.  Hudson  Snowden, 

Topographer,  fyc.,  Yellowstone  Expedition. 
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Winter  Quarters,  Deer  Creek,  April,  1860. 

Sir:  I  Lave  the  honor  to  submit  the  following  report  of  a  reconnoissance  to 
Pumpkin  butte  and  the  source  of  the  two  forks  of  the  Shayenne  river,  made  by 
me  in  October  last,  in  pursuance  of  your  orders,  a  copy  of  which  I  append. 

Dr.  Hay  den  and  Messrs.  Schonborn  and  Waring  accompanied  me,  and  the 
whole  party  consisted  of  eight  persons.  Five  animals  were  packed  with  provis- 
ions and  bedding.  I  started  October  19,  and  travelling  down  the  valley  of  Deer 
creek  to  Bissonette's  trading-house,  picked  up  Michael  Boyer,  who,  by  your 
authority,  I  had  employed  to  accompany  me  as  guide  and  interpreter.  Leaving 
the  trading-house  about  noon,  I  crossed  the  Platte  at  a  good  ford,  the  water 
coming  a  little  above  our  horses'  knees  ;  this  is  a  lodge  trail  crossing,  and  is 
about  a  half  mile  below  the  trading-house. 

Passing  over  a  sandy  ridge  I  came,  in  4j  miles,  into  a  valley  of  a  dry  creek, 
which  emptied  into  the  Platte  five  miles  below  Bissonette's ;  crossing  this  and 
following  parallel  to  it  over  sandy  spurs,  I  came,  in  13J  miles,  to  the  summit 
of  a  high  ridge  which  divides  the  waters  of  the  Platte  from  those  of  the  Shay- 
enne. From  this  point  I  could  see  Laramie  Peak,  bearing  by  compass  south, 
35°  east,  and  all  the  intermediate  range  of  mountains  ;  this  ridge  has  an  eleva- 
tion of  about  800  feet  above  the  Platte,  and  a  short  distance  to  the  west  of 
where  I  passed  another  higher  ridge  of  more  broken  character,  covered  to  some 
extent  with  pine,  joins  it  nearly  at  a  right  angle.  Running  off  in  a  direction  a 
little  west  of  north,  extending  to  near  Powder  river,  I  followed  a  dry  creek 
which  comes  down  in  many  branches  from  the  angle  of  these  ridges.  After  pur- 
suing it  in  a  northeast  course  some  six  miles,  and  finding  no  water,  I  was  forced 
to  camp.  There  was  no  wood  on  this  creek,  and  wild  sage  is  the  only  resource 
for  fuel. 

The  country  passed  over  was  saudy,  covered  with  sage,  cactus,  and  bunch 
grass ;  the  high  ridges  show  white  sandstone  in  places.  Travelled  21J  miles 
from  Bissonette's,  from  which  place  I  commenced  the  reconnoissance. 

As  soon  as  it  was  light  on  the  morning  of  the  20th,  I  started  down  the  valley 
of  this  dry  creek,  and  in  3  J  miles  found  a  place  where  the  water  rose  to  the  sur- 
face through  the  sand  ;  here  I  remained  until  afternoon.  The  creek  is  destitute 
of  timber  at  this  place  and  above,  but  about  1 J  mile  below,  and  plainly  visible, 
is  a  clump  of  cottonwood  trees,  where  Boyer  says  there  is  water,  and  called  by 
the  Sioux,  Mini  t-him-ki,  or  the  Last  Spring. 

Leaving  this  creek  I  ascended  and  crossed  a  tolerably  high  ridge,  and  in  three 
miles  came  upon  a  small  creek  in  two  branches,  water  springing  up  amidst  salt- 
weed  and  rushes.  Camped  on  this  creek  ;  the  water  good ;  no  wood.  The 
country  had  recently  been  set  on  fire  and  all  the  grass  on  the  hillsides  destroyed; 
that  in  the  valley,  however,  was  good.     Travelled  6|  miles. 

The  morning  of  the  21st  was  cool  and  pleasant.  Travelling  up  a  gently 
sloping  ridge,  and  attaining  the  summit  in  2 J  miles,  we  stopped  to  enjoy  the 
view  that  presented  itself.  Ahead,  Pumpkin  butte  showed  plainly,  and  the 
high  peaks  of  the  Big  Horn  mountains  ;  to  the  east,  a  faint  outline  of  the  Black 
hills;  Laramie  Peak,  in  the  southeast  rose  up  prominently  above  everything 
else  in  that  direction. 

Descending  from  the  ridge  and  crossing  a  few  gullies,  I  passed  another  of 
about  equal  elevation,  and  came  to  a  creek  with  a  sandy  bed  some  forty  yards 
wide.  A  little  water  forced  to  the  surface  by  the  impervious  underlying  strata 
runs  for  a  short  distance  then  sinks  again  in  the  sand  ;  a  few  scattered  cotton- 
woods  fringe  the  banks. 

Crossing  a  low  sandy  spur,  I  came  upon  several  deep  gullies  with  steep  clay 
banks  of  black  "  bad  land  "  earth  ;  in  the  beds  of  these  gullies  I  found  springs  of 
water  with  salt-weed  growing  in  and  around  them. 

In  8J  miles  I  came  to  the  summit  of  another  ridge,  from  which  I  could  see 
the  timber  of  a  creek  ahead;  following  down  the  valley  of  a  small  drain  with 
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water  in  holes  here  and  there,  I  came,  in  three  miles,  to  the  head  of  a  dry  creek 
with  considerable  cottonwood  growing-  in  the  points  ;  the  bed  of  the  creek,  about 
40  yards  wide,  was  as  dry  as  a  powder.  We  found  some  water  about  a  mile 
below,  and  I  camped  in  a  chimp  of  cottonwood  trees.  The  hills  we  passed  are 
composed  of  sandstone,  and  in  many  places  resemble  the  sand  hills  of  Loup 
fork  ;  sand  rock  occurs  on  the  summit  of  the  ridges  or  where  a  gully  washes  a 
hillside  ;  grass  tolerably  good  ;  sage  and  cactus  in  abundance. 

About  seven  miles  distant,  and  parallel  to  the  course  I  travelled,  to  the  west, 
runs  the  pine  ridge  in  which  all  the  creeks  we  crossed  head.  Travelled  13 
miles. 

The  morning  of  the  22d  was  fresh  and  cool.  Light  cirri  clouds  covered  the 
sky,  and  the  sun  gave  little  warmth.  Crossing  a  low  spur  of  hills  I  came  upon 
the  dry  bed  of  a  tributary  of  the  stream  we  camped  on. 

In  six  miles  we  reached  the  summit  of  a  high  ridge  and,  in  passing  over  a 
gentle  depression  in  the  high  prairie  divide,  we  came  to  the  north  end  of  the 
ridge  where  it  breaks  off  into  drainage  leading  to  Powder  river. 

Descended  rapidly,  and  crossed  deep  and  precipitous  gullies,  difficult  in  places 
to  cross  a  pack  mule.  Followed  a  broken  spur  of  a  ridge,  which  led  to  a  creek 
closed  in  by  high  perpendicular  bluffs  of  clay  rocks.  Water  in  holes  was 
impregnated  and  rendered  bitter  by  a  decoction  of  leaves  falling  from  a  few  large 
cottonwood  trees  that  fringe  the  banks.  The  grass  here  was  good,  in  small 
quantity.     Camped  here  for  the  night,  having  travelled  16  miles. 

Starting  early  on  the  morning  of  the  23d,  and  crossing  several  broken  spurs 
and  deep  gullies,  I  camped  close  under  Pumpkin  butte,  where  Michael  Boyer 
found  a  small  quantity  of  good  water  standing  in  basins  washed  in  the  sand- 
rock.  Our  camp  was  in  a  deep  gully  enclosed  by  perpendicular  walls  of  red 
sand-rock  40  or  50  feet  high.  A  few  cottonwood  and  cedar  trees  furnished  fuel, 
and  the  hills  were  covered  with  good  grass.  It  was  early  when  I  camped, 
having  travelled  only  5|  miles. 

Leaving  two  of  the  men  in  charge  of  the  camp  and  animals,  I  ascended  the 
second  butte  from  the  south  ;  the  ascent  was  not  steep  until  near  the  top,  which 
is  surrounded  by  a  grayish  sand-rock,  with  pine  and  dwarf  cedar  growing  in 
the  crevices,  presenting  a  sheer  face  of  from  25  to  30  feet,  and  it  is  only  in  a 
few  places,  where  masses  have  fallen,  over  which  you  can  reach  the  summit. 
On  top  it  is  flat,  covered  with  buffalo  grass,  with  an  elevation  not  more  than 
1,000  feet  above  our  camp,  and  breaking  off  on  all  sides  in  the  same  manner  as  the 
side  we  approached.  The  butte  is  comprised  by  four  separate  shafts,  all  bearing 
the  same  general  character,  but  somewhat  different  in  size  and  shape,  joined  at 
the  bases,  and  rising  up  from  a  ridge  which  divides  the  waters  of  the  north  and 
south  Shayenne,  and  both  of  these  streams  form  the  Powder  river ;  the  drain- 
age of  the  first  and  last  of  these  rivers  rising  within  a  few  feet  on  either  side  of 
the  butte.  On  the  west  side,  after  the  fall  of  perpendicular  rock,  and  below  this 
the  debris,  comes  a  smooth,  gentle  slope,  which  is  traversed  up  to  the  very  base 
of  the  rocks  by  deep  and  narrow  gullies  ;  these  joining  a  short  distance  below 
form  creeks  running  northeast  into  Powder  river,  while,  on  the  eastern  side,  the 
fall,  after  leaving  the  butte,  is  much  less  precipitous,  and  the  drains  that  you 
see  leaving  the  butte  in  that  direction,  after  following  them  a  short  distance  with 
your  eye,  are  lost  in  a  plain  only  bounded  by  the  horizon. 

A  most  magnificent  view  presents  itself  from  the  top  of  this  butte.  The 
whole  range  of  the  Big  Horn  mountains,  from  the  head  of  Clear  fork  to  the 
head  of  Powder  river,  all  the  higher  peaks,  now  covered  with  snow,  could  be 
distinctly  recognized,  and  many  familiar  localities  along  the  foot  range.  Turn- 
ing to  the  south  the  Laramie  mountains  were  also  plainly  visible  ;  from  Laramie 
Peak  to  the  Red  buttes,  also,  a  few  points,  but  not  so  distinct  in  the  Rattlesnake 
range. 

In  the  east  it  was  more  hazy.     A  dim,  blue  cloud-like  ridge,  I  took  to  be  the 
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Inyan  Kara  of  the  Black  Hills,  was  all  I  could  distinguish.  A  band  of  moun- 
tain sheep  were  seen,  and  Michael  killed  a  fine  black-tailed  deer.  Pumpkin 
butte  is  called  by  the  Sioux  Indians  "  Wa-ga-mu  Pa-ha,"  or  Gourd  hill,  as  some 
of  the  mountain  men  say,  on  account  of  a  small  species  of  gourd  that  grows 
upon  it ;  but  this  is  not  the  case  as  far  as  I  could  ascertain,  and  I  presume  the 
name  is  derived  from  some  dance  or  ceremony  in  which  the  rattling  gourd  holds 
a  position.  Mr.  Schonborn  took  observations  on  the  butte,  as  he  did  along  the 
route ;  but  the  results  have  not  as  yet  been  computed,  and  I  am  unable  to  give 
the  proper  elevations  of  points  at  this  time. 

Leaving  our  camp  on  the  morning  of  the  24th,  and  passing  between  the  two 
most  southern  buttes,  I  followed  parallel  to  the  course  of  drain  running  in  north- 
east direction,  (which  I  found  was  the  head  of  "  Belle  Fourche,")  crossing  rol- 
ling spurs  of  the  high  prairie  on  my  right.  The  grass  was  good  over  these 
hills,  and  recent  signs  of  numerous  herds  of  buffalo  and  a  few  butchered  car- 
casses showed  that  the  Indians  had  been  hunting  here  not  long  since,  and  now 
there  were  none  to  be  seen.  In  10J  miles  we  crossed  a  creek,  destitute  of  timber, 
with  a  broad  open  valley  and  large  holes  of  water.  The  valley  was  filled  with 
antelope.  This  creek  runs  in  a  north  and  northeast  direction,  joining  the  first 
drain  that  we  followed  down,  forming,  with  others,  the  head  of  the  Belle  Fourche", 
or  north  fork  of  the  Shayenne.  Crossing  two  ridges,  I  camped  on  a  drain 
with  water  in  holes,  running  into  the  last  mentioned  creek. 

There  was  no  wood  here,  but  a  little  sage,  and  a  great  quantity  of  "  bois  du 
vache."  The  water  was  slightly  impregnated  with  salts,  but  not  unpalatable. 
Travelled  15  J  miles. 

Crossed  a  ridge  on  the  morning  of  the  25th,  from  the  top  of  which  I  could 
see  ahead  of  us  a  singular  ridge,  running  at  right  angles  to  our  course,  some  six 
miles  distant,  covered  with  a  multitude  of  red  cones  and  miniature  pumpkin 
buttes,  resembling  very  much  in  character  the  hills  to  the  northeast  and  east  of 
your  route  on  the  head  of  Tongue  river,  and  Clear  fork  of  Powder. 

Following  down  a  prairie  drain,  with  a  wide  open  valley  covered  with  herds 
of  antelope,  now  running  in  every  direction  frightened  at  our  approach,  I 
crossed  a  creek  with  water  in  holes,  very  salty,  running  in  northeast  direction 
along  the  base  of  the  ridge,  with  open  vajley  on  the  west  side.  No  wood  on 
this  creek.  I  passed  through  the  hills  on  the  east  side,  composed  of  cone  buttes 
and  square  hills,  forming  minor  spurs  to  the  main  ridge.  These  hills  are  whitish 
indurated  clay,  capped  with  red  lignite  rock ;  steep  near  the  top,  but  taking  a 
gentle  slope  near  the  base ;  drained  by  steep  and  broken  gullies  into  the  creek 
we  last  crossed. 

Emerging  from  these  hills  and  turning  more  to  the  southeast,  over  a  slightly 
concave  basin  draining  in  a  northeast  direction,  I  passed  a  ridge,  from  the  top 
of  which  we  took  our  last  look  at  Pumpkin  butte,  which  presents  the  same 
appearance  from  this  side  as  it  does  from  the  west.  Here,  too,  we  could  see  the 
high  peaks  of  the  Big  Horn  mountains.  This  is  the  dividing  ridge  between 
the  north  and  south  fork  of  the  Shayenne. 

A  spur  led  us  rapidly  down  to  the  valley  of  a  creek  that  rises  in  many 
branches  in  a  basin  of  the  ridge ;  a  short  distance  below  the  juncture  of  these 
branches  two  spurs  close  in  on  the  creek,  leaving  a  narrow  opening  for  its  pas- 
sage into  the  plains  beyond.  I  camped  just  above  the  opening  in  the  ridge, 
where  the  timber  commenced,  in  a  barren  little  valley  covered  with  sage,  and 
with, poor  grass.  The  small  quantity  of  water  in  the  holes  was  very  bad,  thick, 
muddy,  and  filled  with  animalculse,  requiring  straining  through  a  handkerchief 
before  you  could  drink  it,  and  what  remained  in  the  handkerchief  would  be 
much  more  interesting  to  a  naturalist  than  to  a  thirsty  traveller.  The  ridges 
around  were  sprinkled  with  pine.  In  many  places  the  hills  are  denuded  of 
vegetation,  and  the  black,  "  bad  land  "  soil  presents  a  very  barren  appearance.  I 
saw  a  small  band  of  buffalo  bulls,  and  a  pack  of  large  prairie  wolves.  Travelled 
18  miles. 
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On  the  26th  I  travelled  down  the  valley  of  the  creek.  As  we  proceeded  the 
timber  increased  in  size  and  quantity;  the  valley  was  covered  with  sage,  grease- 
wood,  and  cactus,  crossed  by  narrow  deep  gullies  that  run  out  from  the  piney 
ridge.  After  passing  through  the  narrow  opening  left  by  these  ridges,  the 
country  was  more  rolling  and  the  hills  were  covered  with  grass.  Several  drains 
empty  into  the  creek,  some  of  which  are  thickly  timbered.  I  had  been  travell- 
ing on  the  south  bank,  but  in  11 J  miles  crossed  where  the  water  was  running, 
but  sinks  again  a  short  distance  below.  I  camped  in  a  bend  in  a  thick  grove  of 
large  cottonwood  trees.  Water  in  a  large  hole,  with  which  we  supplied  our- 
selves and  animals. 

The  bed  of  the  creek  here  is  20  yards  wide;  grass  not  very  good.  Boyer 
says  the  name  of  this  creek  is  Mini  Pusa,  or  Dry  Creek,  a  name  well  adapted 
to  all  the  creeks  in  this  section  of  country.  It  is,  in  fact,  one  of  the  most  north- 
ern branches  of  the  south  fork  of  the  Shayenne,  and  is  called,  together  with  a 
larger  branch  below,  the  North  fork,  by  the  men  living  along  the  Platte,  in 
contradistinction  to  the  more  southern  branches  of  the  south  fork  of  the  Shay- 
enne. These  men  only  know  what  we  call  the  North  fork  as  the  Belle  Fourche. 
Travelled  13  miles. 

Leaving  the  river  bottom  on  the  27th,  I  travelled  along  the  valley  on  the 
north  side,  crossing  deep  ravines.  We  came  in  seven  miles  on  to  a  large  fresh 
lodge  trail  that  turned  off  here  to  the  north.  Michael  told  me  this  was  the  trail 
of  the  Ogallalah  going  to  the  head  of  the  Missouri,  and  he  could  not  conceal 
his  joy  at  not  meeting  them.  I  proceeded  on  this  trail  for  several  miles,  when 
it  turned  toward  the  creek.  Leaving  it,  I  camped  below  at  a  good  hole  of 
water. 

The  country  passed  over  was  more  open  and  rolling.  Several  branches  came 
into  the  creek  from  the  south  side.  The  creek  bottom  is  heavily  timbered  with 
large  cottonwood,  and  a  great  deal  of  dead  timber  lies  scattered  about.  The 
bottom  is  sandy,  covered  with  good  grass  all  around.  Where  we  camped,  and 
in  places,  it  was  still  quite  green.  The  Indians  have  made  this  a  camping  ground. 
Wood  was  piled  up,  lodge  poles  lay  scattered  about,  and  numbers  of  trees  felled. 
Travelled  13  miles. 

October  28. — The  morning  was  cold,  with  a  raw  wind  from  the  southeast, 
cloudy,  and  looked  very  much  like  snow.  The  water  in  the  holes  was  frozen 
hard.  Leaving  the  valley,  in  a  short  distance  I  passed  over  a  low  point  of 
hills  coming  in  two  and  a  half  miles  to  the  main  south  fork,  the  same  creek 
that  I  camped  on  near  its  head  on  the  21st.  Crossing  it  a  short  distance  above 
its  junction  with  the  creek  I  had  just  left,  where  the  bed  is  150  yards  wide, 
dry  and  sandy,  the  banks  are  fringed  with  willow  and  young  cottonwood.  I 
travelled  down  through  a  well-wooded  bottom,  the  trees  growing  over  sand 
ridges;  the  same  character  as  Lewis  and  Clark's  fortifications  on  Bon-Homme 
island,  and  similar  to  those  on  Platte  river  and  along  the  Loup  fork.  The 
river  made  a  sharp  bend  to  the  northeast.  I  camped,  and  we  prepared  to 
weather  a  storm  that  appeared  ready  to  descend  upon  us. 

We  could  not  have  found  a  more  sheltered  position.  Our  camp  was  surrounded 
by  a  dense  thicket  of  young  cottonwood,  protecting  us  from  wind,  and  furnish- 
ing bark  for  the  animals.  The  river  here  has  a  bed  about  200  yards  wide;  is 
dry  in  places,  but  rises  in  a  ledge  of  rock  below  our  camp,  runs  for  a  short 
distance,  and  again  sinks  beneath  the  sand.  This  must  be  a  formidable  stream 
during  a  wet  season,  and,  when  running  any  quantity  of  water,  must  be  difficult 
to  ford  on  account  of  quicksand.  Very  few  places  afford  a  better  wintering 
ground  for  a  large  party  than  this. 

A  bottom  enclosed  and  protected  by  hills,  filled  with  large  cottonwood,  and 
young  groves  that  would  furnish  sustenance  to  almost  any  number  of  horses; 
good  grass  covers  the  bottom  and  neighboring  hills.  The  Indians  have  taken 
advautage  of  these  natural  facilities,  and  from   appearances  have  frequently 
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wintered  here  in  large  numbers.  Much  to  my  surprise  it  cleared  up,  and  in  the 
afternoon,  when  going  out  to  a  high  hill  south  of  camp,  I  could  see  the  wind- 
ings of  the  South  fork  for  some  distance.  After  running  past  our  camp  in  a 
northeast  course,  it  turns  to  the  south,  continuing  in  that  direction  for  abous 
five  miles,  then  again  turns  to  the  east,  pursuing  that  course  as  far  as  I  could 
see.     Travelled  4£  miles. 

The  morning  of  the  29th  was  cold  and  cloudy.  Striking  off  in  a  southwest 
direction  I  followed  a  spur  which  shed  off  into  deep  gullies,  the  drainage  on  the 
right  going  into  the  South  fork,  which  could  only  be  traced  in  the  distance 
and  cloudy  atmosphere  by  the  depression  of  the  valley  and  the  high  bluffs  on 
the  opposite ;  on  the  left  the  gullies  joined,  emptying  at  the  bend  six  miles 
below  our  last  camp. 

The  spur  led  towards  a  point  of  a  prominent  ridge  having  two  cone  buttes, 
and  a  series  of  sharp  projecting  rocks  standing  out  from  the  ridge  on  the  divide. 
The  ridge  is  a  continuation  of  the  same  we  camped  under  the  night  of  the  25th; 
it  is  covered  to  some  extent  with  pine — is  cut  through  by  the  South  fork,  and 
this  point  of  rocks  extend  out  on  the  divide  between  that  stream.  Descending 
from  the  divide  over  a  sandy  slope,  thence  across  a  sage  plain,  I  camped  on  the 
tributary.  This  creek  is  fringed  with  large  cottonwood,  and  has  good  water  in 
holes,  with  a  deep  narrow  bed ;  greasewood  and  sage  covers  the  bottom  ;  grass 
good  and  abundant.  It  runs  east  towards  the  South  fork,  taking  its  rise  far 
back  in  the  Lignite  hills.     Travelled  22  miles. 

October  30. — Travelled  in  a  southeast  direction  toward  another  point  of  the 
Lignite  ridge,  projecting  out  on  a  divide  similar  to  the  place  I  had  passed.  I 
crossed  a  dry  bed  of  a  small  creek  which  rises  in  the  ridge  on  the  left,  thence 
over  a  low  sandy  spur,  where  a  few  pines  grew,  and  many  stumps  and  dead 
trees  showed  that  a  good  deal  of  the  timber  had  been  destroyed  either  by  the 
fires  or  atmospheric  agencies.  In  about  five  miles  I  attained  the  divide  close 
under  the  projecting  spur  of  the  piney  ridge.  From  this  place  I  could  see  a 
very  broken  country  ahead,  relieved  in  the  distance  by  a  high  ridge  which 
divides  the  South  fork  from  the  Platte,  and  beyond  this  the  Laramie  mountains 
stood  up  in  bold  relief. 

The  Lignite  pine  ridge  takes  a  sharp  turn  here  to  the  west.  Between  me 
and  the  Platte  divide  I  could  see  several  branches  of  creeks,  separated  by  spurs 
of  hills  heading  in  a  mass  of  sand-hills  far  to  the  west,  running  east  and  north- 
east to  the  South  fork.  Leaving  the  ridge,  over  some  very  rough  and  bad 
lands,  we  crossed  two  well- wooded  branches  near  their  junction  with  each  other; 
both  were  dry,  with  high  steep  banks ;  the  valleys  barren  and  filled  with  grease- 
wood,  and  enclosed  by  broken  "  bad  land  "  spurs.  Crossing  a  ridge  I  camped 
on  another  of  these  branches  ;  here  we  found  good  water  in  the  shallow ;  tim- 
ber sufficient  for  camping  purposes,  and  grass  good,  but  not  abundant.  Trav- 
elled 14J  miles. 

October  31. — I  travelled  up  the  creek  for  a  mile,  then  leaving  it  and  taking 
to  the  hills  on  the  left,  1  reached  the  crest  of  a  spur  of  the  Platte  divide.  This 
spur  is  high,  intricate,  and  so  narrow  in  places  as  barely  to  admit  one  animal 
to  pass  ;  breaking  off  on  both  sides  into  gullies  leading  to  the  creek  on  which 
we  last  camped,  on  the  right,  while  the  drains  on  the  left  run  into  another 
branch  of  about  equal  size  which  heads  in  the  divide  we  were  approaching.  Pine 
and  cedar  grow  in  the  heads  of  these  gullies  ;  here  I  saw  several  black-tailed  deer. 
As  we  proceeded  the  ridge  flattened  out,  and  off  to  our  right  the  country  was 
rolling  and  covered  with  grass. 

We  crossed  paths  made  by  antelope  that  were  very  fresh,  and  from  the  well- 
worn  trail  and  multitude  of  tracks  they  must  have  passed  recently  in  great 
numbers.  Michael  Boyer  told  me  that  they  migrate  every  fall  to  the  sand-hills 
on  the  heads  on  the  branches  of  the  South  fork  of  the  Shayenne.  1  eamped  on 
a  creek  near  its  head,  close  under  the  Platte  divide,  where  we  found  water  in  a 
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hole  covered  with  ice  two  inches  thick.  Cottonwood  grows  along  the  banks, 
while  the  ravines  and  spurs  from  the  divide  are  covered  with  pine.  Sage  covers 
the  valleys  ;  grass  not  very  good.     Travelled  16J  miles. 

The  morning  of  November  1st,  was  cold  and  cloudy,  with  a  raw  southeast 
wind  blowing. 

We  ascended  the  divide  by  a  spur,  following  deer  paths  that  wound  among 
the  pines  and  cedars.  I  saw  ten  black  tailed  deer,  and  the  signs  show  that  many 
inhabit  this  ridge.  In  three  miles  we  attained  the  summit.  A  short  distance 
to  our  right,  on  the  top  of  the  divide  is  a  long  white  ridge,  resembling  very 
much  a  new  rock-railroad  embankment,  which  Dr.  Hayden  found  to  belong 
to  the  "White  river  tertiary  formation."  The  Sioux  call  this  ridge  "Tak-che- 
cua-paha,"  or  Antelope  Park  hill,  from  a  pen  built  of  pine  logs  near  the  base,  in 
the  form  of  a  circle,  ending  in  a  narrow  lane  which  leads  to  a  pit  about  eight 
feet  deep  surrounded  by  pickets.  Many  antelope  paths  pass  through  this  pen, 
which  is  now  destroyed,  only  a  few  logs  marking  the  outline  of  the  fence  ;  the 
pit,  however,  is  in  a  good  state  of  preservation.  Michael  told  me  that  eight 
years  ago  the  Indians  used  this  pen  to  trap  antelope,  and  that  it  was  built  by 
the  Arapahoes.  Descending  from  the  divide  by  a  pine  spur,  I  camped  on  a 
creek  which  runs  into  the  Platte.  Good  water  springs  up  in  the  creek  bed, 
and  our  camp  was  surrounded  by  a  fine  clump  of  young  cottonwoods  ;  grass  was 
good,  but  not  much  of  it.     Travelled  8|  miles. 

Travelling  in  a  southwest  direction  on  the  2d,  in  a  mile  and  a  half  we  crossed 
a  branch  of  the  same  creek  with  water  in  holes.  Coming  upon  a  spur  of  the 
main  divide,  1  could  see  the  Platte  about  10  miles  distant. 

Passing  over  "  bad  land  "  gullies,  running  from  the  divide,  separated  by  hills  of 
the  same  white  or  rather  flesh-colored  marl  and  coarse  sandstone,  some  washed 
and  denuded,  others  covered  with  bunch  grass  and  some  buffalo  grass,  I  reached 
the  Platte  road  about  noon,  crossed  the  Platte  and  camped  at  the  mouth  of 
"  La  Bente"  creek  in  a  beautiful  little  valley  surrounded  by  high  steep  hills. 
Travelled  14§  miles. 

Striking  the  Platte  road  on  the  morning  of  the  3d,  at  the  crossing  of  Wagon 
Hound  creek,  I  followed  it  all  the  way  to  Deer  creek,  camping  the  night  of  the 
3d  on  a  small  creek  between  La  Prele  and  Box  Elder.  One  of  the  pack  mules 
giving  out  on  the  road,  and  being  unable  to  get  it  along,  even  after  having 
relieved  it  of  its  pack,  I  was  forced  to  leave  it  at  La  Prele  in  charge  of  a  trader, 
where  it  subsequently  died.  I  reached  Deer  creek  on  the  4th,  having  been 
absent  17  days,  and  during  that  time  travelled  a  distance  of  247  miles.  The 
animals  were  weak  when  I  started,  from  the  long  tramp  of  last  summer,  and 
the  miserable  pack-saddles,  although  lightly  packed,  soon  used  up  the  backs  of 
two  of  them ;  these  saddles  have  no  pads  and  are  too  narrow  in  front;  the  two 
evils  combined  render  a  bad  back  unavoidable  in  a  very  short  time. 

The  season  I  travelled  through  this  region  was  a  very  dry  one,  no  rain  had 
fallen  for  a  long  time,  and  when  I  mention  finding  water,  might  be  relied  on 
as  permanent. 

Sir  St.  George  Gore,  in  the  summer  of  1855,  took  a  large  train  of  ox  and 
mule  wagons  from  the  Platte  near  the  mouth  of  Box  Elder  to  Powder  river, 
passing  near  the  west  side  of  Pumpkin  butte,  demonstrating  that  wagons  can 
be  taken  through ;  but  I  would  not  recommend  the  route,  both  on  account  of 
scarcity  of  water  in  a  dry  season,  and  the  rough  nature  of  the  country  between 
Pumpkin  butte  and  the  Powder  river. 

Should  a  road  ever  be  needed  from  this  vicinity  on  the  Platte  to  the  head 
of  the  Little  Missouri  river,  I  think  the  best  route  would  be  over,  or  a  little  east 
of,  my  trail  to  Pumpkin  butte,  striking  the  head  of  the  Belle  Fouche  about  12 
miles  east  of  the  Pumpkin  butte,  thence  along  the  Belle  Fouche.  At  least,  as 
tar  as  I  cauld  see,  there  was  no  serious  obstacle  that  would  reader  it  impracti- 
cable. 
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The  want  of  timber  on  the  head  of  the  Belle  Fouche  and  the  high  elevation 
might  render  travel  through  that  portion  dangerous  in  winter  season.  The 
eastern  portion  of  my  route  was  through  a  very  broken  region,  unfit  for  wagon 
travel.  The  whole  of  this  region  is  barren  and  desolate,  totally  unfit  for  the 
uses  of  a  civilized  being — interesting  to  a  geologist,  and  a  splendid  Indian 
country. 

Very  respectfully,  your  obedient  servant, 

J.  HUDSON  SNOWDEN,  Topographer. 
Captain  W.  F.  Raynolds, 

Topographical  Engineer,  Commander  of  Expedition. 


Report  of  First  Lieutenant  John    Mvllins,  2d  dragoons,  on  route  from   Fort 
Benton  to  Fort  Union,  between  the  Missouri  and  Yellowstone  rivers,  1860. 

Headquarters  Missouri  and  Yellowstone  Expedition, 

In  camp  opposite  Fort  Benton,  N.  T.,  July  18,  1860. 

Sir:  As  it  will  be  necessary  for  your  command  to  march  from  this  point  to 
the  mouth  of  the  Yellowstone,  while  I  propose  to  descend  the  Missouri  in  a 
boat,  you  will  proceed  by  way  of  the  south  side  of  the  Missouri,  and  are 
charged  with  the  duty  of  making  a  topographical  examination  of  the  country 
through  which  you  will  pass. 

The  whole  country  between  the  Missouri  and  Yellowstone  rivers  is  unknown. 
The  objects  to  be  attained  are  to  ascertain  approximately  the  dividing  ridge 
between  the  two  rivers,  the  sources  of  the  streams  flowing  into  each,  the  charac- 
ter of  the  country,  its  agricultural  and  mineralogical  resources,  and  the  practica- 
bility of  running  wagon  and  rail  roads  over  it.  Careful  topographical  noted 
should  be  taken  and  such  barometrical  observations  made  as  will  enable  you  to 
give  a  profile  of  your  whole  route.  A  field  map  should  be  kept  up  so  as  to 
provide  in  a  measure  against  the  loss  that  would  result  from  the  destruction  of 
notes.  Such  observations  of  latitude  and  magnetic  variation  should  be  made 
as  is  possible  with  the  instruments  I  am  able  to  furnish  you. 

A  portion  of  the  Indian  goods  belonging  to  the  expedition  will  be  given  you 
for  the  purpose  of  securing  the  good-will  or  services  of  any  Indians  you  may 
meet.  The  following  persons  are  assigned  to  your  command  to  aid  you  in  tha 
discharge  of  duties  in  the  capacities  named  : 

James  Bridger,  guide;  Dr.  F.  V.  Hay  den,  naturalist;  A.  Schonborn,  artist 
and  meteorologist;  W.  D.  Stuart,  topographer. 

A  sufficient  number  of  packers  will  also  be  sent  to  take  care  of  the  animala 
belonging  to  the  expedition.  In  addition  to  this,  you  will  take  with  you  the 
whole  detachment  of  the  escort  that  accompanied  me  to  this  place. 

You  will  use  your  utmost  endeavors  to  reach  the  mouth  of  the  Yellowstone 
in  season  to  leave  there  by  the  20th  of  August  for  Fort  Randall.  A  report  will 
be  required  of  you,  and  you  will  therefore  keep  your  notes  in  such  a  manner  as 
to  be  able  to  make  it. 

Very  respectfully,  your  obedient  servant, 

WM.  F.  RAYNOLDS, 
Captain  Topographical  Engineers,  Commanding. 

First  Lieut.  John  Mullins,  2d  Dragoons, 

Commanding  Escort  to  Yellowstone  Exploring  Expedition, 

Camp  at  Fort  Benton. 

Ex.  Doc.  77 11 
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Camp  at  Fort  Benton,  July  20,  1860. 

SlR:  In  obedience  to  the  above  order  I  left  Fort  Benton  to-day,  having  with 
me  the  whole  party  detailed  by  yourself.  After  ascending  the  bluff  skirting 
the  valley  of  the  Missouri  river  on  the  south,  I  pursued  the  easterly  course,  and 
after  marching  one  and  a  half  mile  arrived  at  a  clear  running  stream,  its  valley 
bordered  with  a  fine  growth  of  young  and  thrifty  cottonwood.  The  stream  is 
called  the  ,  and  heads  in  what  is  called  the  Highwood  spur  of  the  Belt 

mountains.  The  course  of  the  stream  is  about  north-northwest,  and  it  empties 
into  the  Missouri  river  a  short  distance  below  Fort  Benton. 

Leaving  the  stream,  I  struck  upon  and  followed  for  13i  miles  an  Indian  lodge 
trail  which  led  to  a  fine  spring,  where  I  encamped,  having  made  a  day  march 
of  15  miles.  The  weather  during  the  day  was  quite  pleasant,  although  it  clouded 
up,  and  we  had  a  slight  sprinkling  of  rain  about  noon.  The  country  was  favor- 
able in  character,  being  a  high,  rolling  prairie;  the  soil  rich,  and  grass  excellent. 
The  spring,  near  which  we  encamped,  gushed  out  from  beneath  a  high  precipitous 
ledge  of  rocks,  towering  up  for  some  300  feet.  The  water  was  excellent  iand 
abundantly  sufficient  in  quantity  for  men  and  animals.  The  grass  was  excellent 
in  quality  and  abundant.  A  remarkable  feature  about  this  spring  was  the  fact 
that  its  waters  sank  at  a  distance  of  some  200  yards  from  its  source,  and  proba- 
bly, by  a  subterranean  passage,  joined  its  waters  to  those  of  a  small  lake  about 
500  yards  from  camp.  The  borders  of  this  lake  were  thickly  covered  with  a 
deposit  of  alkali  from  the  evaporation  of  its  waters,  although  the  water  of  the 
spring  was  entirely  devoid  of  any  saline  or  alkaline  taste. 

From  our  camp  we  had  a  most  delightful  view  of  the  Belt  mountains  to  our 
right,  terminating  in  two  high,  round  buttes  ;  and  far  away  to  our  left  rose  the 
peaked  tops  of  Bear's  Paw  and  the  Judith  mountains  in  the  east  and  northeast, 
sloping  down  to  broad,  table  buttes. 

Between  these  points  all  the  intermediate  country  appeared  rough  and 
broken.     The  weather  was  cloudy  at  night,  and  I  got  no  observations  for  latitude. 

July  21. — Weather  clear  and  pleasant;  left  camp  at  7.10  a.  m.  and  travelled 
east  by  south.  Travelled  about  three  miles  and  was  then  forced  to  abandon 
the  cart,  as  the  country  was  too  rough,  and  I  had  no  suitable  harness.  As  this 
step  rendered  the  odometer  useless,  I  was  forced  to  determine  my  distauce  by 
time  and  rate  of  travel.  The  barometer  was  also  accidentally  broken,  but  Mr. 
Schonborn  was  enabled  to  ascertain  the  relative  elevation  and  depression  by 
means  of  the  boiling  point  of  water.  The  character  of  the  country  to-day  changed 
gradually,  as  we  increased  our  distance  from  last  night's  camp,  from  a  high, 
rolling  prairie  to  a  rough  broken  character ;  soil  poor  and  of  a  whitish  coror. 
About  three  ajid  a  half  miles  from  camp  passed  two  high,  round  buttes  to  the 
south,  and  distant  about  five  miles.  At  five  miles  from  camp  crossed  a  dry 
creek,  heavily  timbered  with  cottonwood;  course  east.  Followed  down  this 
creek  on  an  Indian  trail,  made  by  the  Flatheads,  who  had  preceeded  us  some 
weeks  on  their  annual  hunt  to  lay  in  their  winter  supply  of  buffalo  meat. 

After  following  down  the  valley  of  this  creek  four  and  a  half  miles  we  crossed 
a  small,  clear,  running  stream  putting  into  it.  A  mile  and  a  half  further  brought 
us  to  the  mouth  of  the  stream,  it  emptying  into  a  deep,  bold  stream  called  Arrow 
river.  This  stream  runs  along  the  base  of  a  long  range  of  precipitous  bluffs, 
which  reach  an  elevation  of  250  feet  above  the  valley  of  the  river. 

Finding  an  abundance  of  fuel  at  this  point  I  camped,  having  made  a  day's 
march  of  11  miles.  Grass  was  scarce,  but  I  did  not  see  any  chance  of  bettering 
our  condition.     The  soil  here  contains  much  lime  and  gravel. 

July  22  — Leaving  camp  this  morning  we  followed  the  Indian  trail,  which  led 
in  an  east  southeast  direction  to  the  top  of  the  bluff.  I  then  changed  my  course 
to  due  east,  and  travelled  in  that  direction  for  13  miles  over  a  series  of  high, 
level  table-lands  covered  with  excellent  grass.  The  soil  was  dark  in  color,  and 
contained  a  good  deal  of  sand  intermixed  with  a  little  gravel.     After  travelling 
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13  miles  over  the  country  described  above,  we  crossed  a  clear  running  stream, 
with  fine  wide  valley  aud  good  grass,  but  not  a  stick  of  timber  either  in  the 
valley  or  in  sight. 

After  making  the  crossing,  we  travelled  over  a  rolling  prairie  for  two  miles 
further,  and  then  crossed  another  creek  which  had  no  timber  in  its  valley,  and 
the  waters  of  which  were  saline.  At  this  point  I  changed  my  course  and 
travelled  east  by  north  over  a  broken  country  much  cut  up  by  ravines.  A 
march  of  five  miles  up  this  course  brought  me  to  a  deep  dry  creek  bed  with  pre- 
cipitous banks;  following  down  the  bed  of  this  creek  for  one  and  a  half  miles  we 
came  suddenly  upon  a  bold  swift  stream,  which  the  guide  informed  me  was 
called  Judith  river.  The  stream  is  about  30  yards  wide,  and  the  valley  varies 
from  one  half  to  three  quarters  of  a  mile  in  width,  heavily  timbered,  princi- 
pally cottonvvood,  with  a  thick  undergrowth  of  cherry  and  serviceberry.  Here 
we  found  traces  uf  large  Indian  camps,  showing  the  place  to  be  the  favorite 
winter  resort  of  the  Blackfeet.  The  location  is  excellently  adapted  to  this  pur- 
pose, as  it  is  so  completely  sheltered.  In  fact,  you  are  not  aware  of  the  exist- 
ence of  the  stream  until  you  are  within  a  few  yards  of  it;  for  so  very  precipitous 
are  the  bluffs  that  skirt  the  valley  that  you  cannot  even  see  the  tops  of  the  trees 
in  the  valley  until  you  are  within  a  few  yards  of  the  edge  of  the  precipice. 
Latitude,  by  meridian  observation  of  the  sun,  47°  17'  56". 

Ascending  to  the  top  of  the  bluff  near  camp  I  was  enabled  to  get  a  fine  view 
of  the  country.  Bearing  east-southeast  from  my  position  I  noted  a  high  range  of  the 
Judith  mountains  circling  in  irregular  outline  to  the  north- northeast,  terminating 
near  us  in  high,  detached  buttes,  covered  with  pine  and  cedar,  while  far  to  the  south- 
southeast  rose  dimly  the  broken  outline  of  the  Belt  mountains,  stretching  away  to 
the  south  and  terminating  abruptly  upon  the  valley  of  the  Missouri.  By  the  aid 
of  my  field-glass  I  could  see  distinctly  what  is  called  "  Devil's  Gate,"  on  the 
Missouri  river,  as  well  as  an  indistinct  view  of  the  valley  near  the  position  of 
the  Great  Falls.  The  whole  presented  a  very  picturesque  appearance,  aud 
there  seems  to  be  quite  a  valley  between  the  Judith  and  Belt  mountains,  show- 
ing the  existence  of  a  stream,  which  is  probably  a  tributary  of  the  Yellow- 
stone. 

July  23 — Made  a  short  march  to-day,  travelling  southeast.  After  making 
three  and  a  half  miles  I  encamped  on  one  of  the  principal  branches  of  the  Judith, 
about  half-a-mile  above  its  junction  with  the  main  river.  The  fork  upon  which 
we  encamped  has  a  north- northwest  course  and  appears  to  head  in  the  Belt  moun- 
tains. The  other  branch  which  is  nearly  the  same  size,  has  a  westerly  course,  and 
heads  in  the  principal  range  of  the  Judith  mountains.  Both  these  branches 
have  the  same  character  as  the  main  river— narrow  valley,  well  wooded,  and 
being  clear,  bold  running  streams.  The  soil  of  the  valley  is  rich  and  the  grass 
is  excellent.  This  locality  is  well  adapted  for  stock-raising  and  agricultural 
purposes.     Latitude  47°  14'  13".2. 

Juhj  2  4. — Weather  clear  and  warm.  Left  camp  this  morning  at  6  a.  m.,  and 
travelled,  east  by  south,  up  the  left  hand  fork  of  the  Judith,  crossing  it  several 
times  in  order  to  avail  ourselves  of  the  best  country  for  travelling.  The  country 
was  more  broken  than  during  yesterday's  route,  and  the  route  consequently 
rougher.  I  was  gradually  ascending  a  depression  in  the  Judith  mountains, 
where  I  expected  to  find  a  pass.  At  five  miles  from  camp  we  crossed  a  stream 
putting  in  from  the  south.  At  half-past  9  a.  m.  I  observed  a  large  hand  of 
Indians  approaching  us  down  the  valley  of  the  stream  we  were  ascending ;  I 
sent  an  advance  party  with  my  guide  to  ascertain  who  they  were.  They  proved 
to  be  the  "  Little  Robes,"  a  band  of  the  Blackfeet  Indians.  They  were  delighted 
to  meet  me,  and  I  accompanied  them  to  their  village,  half  a  mile  distant,  where, 
to  my  surprise,  I  saw  waving  from  the  top  of  the  chief's  tent  the  "  Star-Spangled 
banner."  I  counted  54  lodges,  and  estimated  the  number  of  Indians  to  be  about 
150   or  200.     They  insisted   upon  my  stopping  with   them,   saying  that  they 
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wished  to  eat,  smoke,  and  talk  with  their  white  brethren.  I  concluded  it  was 
best  to  stop,  and  after  selecting  a  good  position  for  defence  in  case  of  treachery, 
I  ordered  out  a  stronger  guard  than  usual,  and  had  the  animals  hoppled  within 
Sgun-shot  of  camp,  and  the  packs,  parrliches,  saddles,  &c,  piled  up  in  such  a 
manner  as  to  form  a  defensive  work,  to  be  used  if  necessary.  The  chief  invited 
me  to  his  tent  and  set  out  something  to  eat,  of  which  I  parfook,  although  it 
was  not  very  palatable  in  its  nature,  still  I  did  not  want  to  offend  the  feelings 
of  our  red  brothers.  I  was  enabled  to  talk  with  them  through  my  guide  and 
interpreter,  James  Bridger,  who  spoke  the  Flathead  language  and  was  readily 
understood,  as  there  were  several  members  of  the  band  who  were  Flatheads  and 
could  interpret  to  the  rest.  I  distributed  a  portion  of  the  Indian  goods  that 
had  been  placed  in  my  hands,  with  which  they  were  highly  delighted.  The 
chief,  a  cross-eyed  Indian,  said  that  "  his  heart  was  full  of  joy,"  and  that  he 
loved  his  white  brethren.  He  then  harangued  the  people,  and  they  gathered 
together  a  large  quantity  of  buffalo  meat  and  carried  it  down  to  rny  camp  ;  we 
found  it.  just  then,  to  be  a  very  valuable  and  acceptable  addition  to  our  stock 
of  provisions. 

The  country  now  becomes  more  broken  and  we  are  increasing  our  elevation 
rapidly.  The  Judith  mountains  are  now  in  front  and  to  the  south  of  us,  while 
several  high  buttes  are  in  sight  to  the  north.  Got  a  meridian  observation  of 
the  sun  to-day  for  latitude,  47°  06'  S9".2. 

July  25. — Weather  clear  and  pleasant ;  left  camp  at  6  a.  m  and  continued 
our  course  up  the  creek,  which  had  now  dwindled  down  to  a  small  branch  with 
but  little  timber  upon  it.  Followed  this  creek  but  a  short  distance,  and  then 
leaving  it  to  my  left  I  marched  over  a  h  gh  rolling  prairie,  ascending  gradually. 
At  a  distance  of  14  miles  from  camp  we  arrived  at  the  summit  of  the  "Judith 
Pass,"  or  the  divide  between  Musclesh.  11  and  Judith  rivers.  We  found  this 
pass  to  be  much  lower  than  we  had  anticipated  and  the  route  was  far  better 
than  we  had  anticipated,  as  we  met  v/ith  but  few  obstructions  to  impede  our 
progress.  Crossing  the  divide  we  proceeded  11 J  miles  further  and  encamped 
on  the  waters  of  the  Muscleshell  river,  after  a  day's  march  of  25%  miles.  The 
Muscleshell  at  this  point  is  a  beautiful,  bold,  running  stream,  and  heads  in  the 
highest  range  of  the  Judith  mountains.  The  country  over  which  we  passed 
to-day,  after  leaving  the  divide,  was  beautifully  diversified  in  its  nature.  All 
the  higher  hills  were  covered  with  dense  groves  of  yellow  pine,  extending  in 
some  instances  down  the  slopes  to  the  rolling  country  beyond,  with  now  and 
then,  at  intervals  of  two  or  three  miles  distance,  clear  streams  of  running  water. 
The  soil  throughout  this  region  is  rich,  and  there  is  an  excel  ent  growth  of  grass. 
I  think  this  neighborhood  is  admirably  adapted  for  agricultural  pursuits. 

Game  is  now  becoming  more  plenty,  and  to-day  we  saw  signs  of  buffalo. 
From  a  position  near  our  camp  this  afternoon  I  could  see  the  mountains  of 
Twenty -five  Yard  liver  far  away  to  the  south,  as  well  as  the  dim  outline  of  the 
Yellowstone  valley  and  the  mountains  beyond. 

July  26. — Weather  mild  but  cloudy.  Left  camp  this  morning  at  6  30  ;  our 
route  tor  the  first  14  miles  was  through  a  descending  country,  similar  in  every 
respect  to  that  passed  over  after  crossing  ihe  Judith  Pass.  All  the  high  points 
were  covered  with  beautiful  groves  of  pine  and  we  were  constantly  crossing 
valleys  covered  with  fine  grass,  through  which  ran  clear  streams  of  excellent 
water.  The  soil  was  rich,  sand  with  occasional  outcroppings  of  sandstone, 
which  is  well  adapted  for  building  purposes.  During  the  last  six  miles  of  our 
march  the  country  changed  gradually  from  the  nature  described  above  to  that 
of  the  "  Mauvaise  Terres  ;"  the  soil  containing  a  large  constituent  of  lime.  Very 
little  vegetation  except  a  few  cedar  and  pine  reefs.  The  whole  country  during 
the  last  six  miles  of  our  route  presented  a  strong  contrast  to  the  rich  and  arable 
country  that  we  had  just  emerged  from.  During  the  latter  part  of  our  march 
we  struck  upon  an  Indian  lodge  trail,  which  led   us   to  a  small  stream  running 
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northeast,  upon  which  I  camped,  although  there  was  but  a  scanty  supply  of  water. 
There  was  a  little  cottonwood,  sufficient  for  fuel,  but  little  grass.  I  considered 
myself  very  fortunate  in  striking'  this  trail,  for  the  chances  were  that  otherwise  we 
would  have  been  obliged  to  camp  without  water.  Oar  hunter  was  f  >rtunate, 
too,  and  succeeded  in  getting  a  good  supply  of  fresh  meat,  so  that,  notwith- 
standing the  barren  appearance  of  our  position,  we  were  enabled  to  pass  the 
night  very  comfortably.  Marched  20  miles  to-day,  and  camped  at  2  p.  m. 
While  en  route  I  halted  and  obtained  a  meridian  altitude  of  the  sun,  which  made 
our  latitude  46°  55'  55"  92. 

July  27. — I  changed  my  coursea little  this  morning, bearing  more  to  the  north- 
ward and  making  an  east-northeast  course.  I  marched  in  this  direction  for  nine 
and  one-half  miles  over  a  barren  country,  occasionally  broken  up  by  precipitous 
bluffs  and  ravines,  with  no  vegetation  but  sage  bushes.  After  accomplishing  this 
distance  I  arrived  at  Yellowwater  creek  and  determined  to  camp  ihere,  as  my 
guide  informed  me  that  it  was  25  or  30  miles  to  the  Muscleshell  river,  with  no 
water  intermediate.  This  creek  furnished  us  with  an  ample  supply  of  good 
water,  very  yellow  in  color,  hence  the  name  of  the  creek.  We  had  barely 
enough  timber  for  camping  purposes  and  but  little  grass.  The  valley  of  this 
stream  is  wide,  with  however  but  little  vegetation,  except  sage  and  greasewood; 
the  soil  is  clayish  and  very  sticky.  The  whole  country  in  this  neighborhood 
appears  barren,  with  the  exception  of  a  few  pine  groves  ou  the  higher  bluffs. 
Got  no  observation  for  latitude  to-day. 

July  28. — Left  camp  at  6  a.  m.,  shaping  my  course  east-southeast  over  a  bar- 
ren and  cheerless  country,  which  was  much  cut  up  by  hills  and  ravines;  no 
wood  nor  water,  soil  sandy,  and  containing  a  large  proportion  of  lime.  Oar 
march  to-day  was  one  of  the  most  fatiguing  that  we  have  ever  encountered,  as 
we  made  28 J  miles,  the  day  being  warm  and  sultry,  the  country  dry  and  dusty. 
Fortunately,  at  2  p.  m.,  we  discovered  the  valley  of  the  Muscleshell  river,  and  a 
weary  march  of  eight  miles,  with  animals  nearly  broken  down,  brought  us  to 
the  river — a  bold,  beautiful  stream,  about  25  or  30  yards  wide,  with  a  fine  valley, 
which  was  diversified  by  the  appearance  of  groves  of  cottonwood.  The  Mus- 
cleshell runs  north  from  this  point  to  the  Missouri,  and  its  head  seems  to  be  in  the 
mountains  of  Twenty-five  Yard  or  Shield's  river.  The  country  east  and  south  of 
us  seems  very  much  broken,  with  constant  appearance  of  pine  and  cedar  reefs. 
From  this  point,  as  far  as  the  eye  couid  reach,  the  country  seemed  covered  with 
immense  herds  of  buffalo,  all  moving  toward  the  valley  of  the  Yellowstone.  I 
selected  a  good  camp  for  the  night,  and  then  sent  out  my  hunters,  who  killed 
several  fat  cows.  We  then  had  a  general  feast  on  hurapribs,  marrowbones,  ten- 
derloin, &c,  and  "all  the  party,  beneath  the  genial  influence  of  the  feast,  seemed 
to  recover  their  pristine  spirits.  The  grass  being  tolerably  good,  I  determined 
to  lie  here  to-morrow  for  the  purpose  of  recruiting  animals,  and  preparing  for 
another  march  through  the  "  bad  lands  "  by  which  we  are  completely  environed, 
and  which  present  anything  but  a  welcome  appearance. 

July  29. — Remained  in  camp  all  day  ;  at  noon  got  a  meridian  altitude  of  the 
sun,  which  made  our  latitude  46°  48'  34".27. 

July  30. — Continued  our  march  this  morning,  keeping  a  general  easterly  direc- 
tion of  a  barren,  rough  country.  Passed  a  number  of  herds  of  buffalo,  who 
seemed  to  have  eaten  off  every  sprig  of  grass ;  we  met  with  no  water  after  leav- 
ing camp,  until  after  a  march  of  23  miles  we  camped  near  the  bed  of  a  small 
creek  containing  water  in  holes;  no  grass,  and  but  little  wood.  To  our  left  we 
could  see  high  reefs  of  cedar  and  pine  timber,  while  to  our  right  we  could  see 
the  timber  in  the  valley  of  the  Porcupine,  distant  about  12  miles.  Daring  the 
night  we  were  much  annoyed  by  the  buffaloes  running  through  camp. 

July  31  — Left  camp  this  morning  on  a  northeast  course,  which  we  continued 
for  five  and  one-half  miles,  and  then  changed  our  course  to  due  north,  travelling 
in  that  direction  four  miles  further.     Our  first  march  of  five  miles  was  over  a 
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gradually  ascending  country  toward  the  cedar  reefs  to  the  northeast;  arriving  at 
these  we  found  that  they  skirted  the  bluffs  adjacent  to  the  valley  of  the  Porcu- 
pine river  and  its  three  principal  tributaries.  From  this  point  I  had  a  magnifi- 
cent view  of  the  valley  and  country  beyond,  as  far  as  the  eye  could  reach  in 
every  direction.  Large  herds  of  buffalo  were  visible  in  the  different  valleys. 
The  three  forks  of  the  Porcupine  were  seen  almost  to  their  source,  winding 
through  white  hills  and  cedar  reefs,  all  coming  in  together  near  the  same  point 
and  forming  the  main  Porcupine.  Their  green  timbered  valley  contrasted  with 
tfcp  white  rocky  bluffs  and  broken  highlands;  all  the  valley,  being  filled  with 
b  uffalo,  presented  a  striking  variety  in  natural  scenery.  After  considerable  trouble 
in  getting  down  the  steep  rocky  bluffs,  we  at  length  reached  the  main  river;  but, 
to  my  great  surprise,  I  found  it  nearly  dry,  there  being  but  a  few  holes  of  water 
in  its  bed,  and  the  water  in  them  rendered  undrinkable  by  the  constant  wallow- 
ing of  the  buffaloes.  I  therefore  marched  up  the  valley  of  the  Porcupine  four 
miles  and  encamped  upon  one  of  its  tributaries,  where  I  found  better  grass  and 
purer  water,  although  I  estimated  that  one-third  of  the  fluid  that  we  dignified 
by  the  name  of  water  was  buffalo  urine.  Travelled  nine  and  one  half  miles. 
At  noon  I  halted  and  got  a  meridian  observation  of  the  sun,  which  made  our 
latitude  47°  OP  42". 

August  1. — We  continued  our  march  to-day  up  the  right-hand  fork  of  the  Por- 
cupine, the  general  direction  being  northeast,  gradually  ascending  to  the  divide 
between  the  Yellowstone  and  Missouri  rivers.  I  reached  the  divide  after  a 
tedious  march  of  18  miles,  crossed  it,  and  proceeded  for  six  miles  further  down 
a  tributary  of  what  is  called  the  Big  Dry  Sandy  river.  The  whole  country 
traversed  to-day  was  dry  and  barren;  no  wood,  water,  nor  grass;  the  latter  hav- 
ing been  entirely  eaten  off  by  the  buffaloes.  I  now  began  to  feel  quite  uneasy 
about  my  animals  and  feared  seriously  that  they  would  not  be  able  to  make  the 
trip;  near  the  divide  two  animals  broke  down  and  I  was  compelled  to  leave  them 
behind.  Fortunately  I  found  a  camping  place  near  some  large  holes  of  brackish 
water,  but  we  had  very  little  wood,  or  grass.  I  shot  a  fine  young  cow  near  camp, 
and  had  barely  gotten  in  when  we  were  visited  by  a  sudden  and  very  severe 
hailstorm.  The  waters  of  the  little  creek  upon  which  we  were  encamped  raised 
suddenly  so  high  as  to  overflow  its  valley,  and  force  us  to  remove  some  portions 
of  the  camp  to  higher  ground.  Some  of  the  animals  were  very  much  injured 
by  the  pelting  of  the  large  hailstones. 

August  2. — Left  camp  this  morning  at  6  a.  m. ;  our  general  course  was  along 
the  Missouri  slope  of  the  divide  over  a  country  that  is  entirely  and  emphatically 
worthless,  being  principally  made  up  of  "  white  bad  land  "  hills  and  precipitous 
ravines,  with  occasional  outcroppings  of  the  lignite  or  semi-coal  beds.  No  wood 
nor  grass,  but  abundance  of  water,  the  result  of  the  recent  hail  and  rain  storm. 
After  travelling  13J  miles  I  encamped  on  Dry  Sandy,  without  wood  and  with 
very  little  grass. 

August  3. — One  of  my  men  being  sick  I  was  unable  to  proceed  far,  so  I  camped 
after  a  march  of  three  and  one-half  miles,  on  a  small  tributary  of  the  Sandy 
coming  in  from  the  northwest,  which  was  well  timbered  and  seemed  a  favorable 
location  in  which  to  lie  over.  Just  before  reaching  the  timber  I  discovered,  by 
aid  of  my  glass,  a  large  body  of  Indians  approaching  us  rapidly;  I  selected  a 
camp  in  the  timber  under  cover  of  the  cottonwood  trees  and  dead  timber.  Very 
soon  about  12  Indians  galloped  up  to  the  crest  of  the  hill  above  my  camp, 
and  halted,  as  if  to  reconnoitre  my  position.  I  sent  out  the  guide  (James  Bridger) 
to  ascertain  what  they  wanted,  and  in  the  meantime  had  all  my  animals  hobbled 
and  tied  up  close  to  camp.  Bridger  soon  returned  bringing  the  Indians  into 
camp,  saying  that  they  were  Crows  and  friendly.  I  observed  that  they  were  all 
dressed  in  war-costume  ;  their  bows  strung,  and  arrows  and  rifles  in  their  hands, 
and  seemed  to  have  an  unfriendly  scowl  upon  their  faces.     Having  with  me  only 
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14  available  men,  I  stationed  half  of  them  as  a  guard  over  the  animals  under 
under  charge  of  a  sergeant,  and  the  other  half  placed  over  the  property  in  camp. 
In  a  few  minutes  three  of  the  Indians  fired  their  rifles  in  the  air,  and  on  my 
asking  what  it  meant,  they  informed  me  that  "  their  hearts  were  bad,"  and  they 
had  come  to  avenge  themselves  upon  the  white  men.  The  answer  was  hardly 
given  before  my  camp  was  charged  upon  by  attout  250  Crow  warriors,  yelling 
at  the  tops  of  their  voices  and  firing  about  30  shots  iuto  my  camp,  but,  fortu- 
nately, doing  no  damage  except  shooting  a  few  holes  through  one  tent,  and  riding 
over  another.  I  cautioned  my  men  not  to  fire  on  the  Indians  unless  some  one 
of  my  party  was  hit.  The  object  of  the  Indians  in  charging  in  this  manner 
was  to  stampede  my  animals,  and  by  that  means  get  possession  of  them,  but  as 
I  had  taken  the  precaution  to  have  the  animals  hobbled  and  tied  up,  the  Indians 
failed  to  accomplish  their  object. 

It  was  with  the  greatest  difficulty  I  succeeded  in  getting  the  Indians  suffi- 
ciently quiet  to  hear  what  I  had  to  say  to  them.  By  the  aid  of  Bridger,  who 
understood  their  language,  I  was  enabled  to  talk  to  their  chief,  "Great  Bear/' 
or  "Mato-Luta"  I  will  submit,  verbacim,  as  translated,  his  conversation  on 
this  occasion.  He  said:  "Our  hearts  are  bad  The  white  man  is  no  longer  a 
friend  to  the  Crow  Indian.  The  Great  Father  has  deceived  us.  We  have  not 
received  our  annuities.  My  people  are  sick  and  dying  from  eating  bread  given 
to  us  when  the  Great  Father  sent  three  steamers  up  the  Missouri  river.  We  made 
a  treaty  with  the  Great  Father  many  moons  ago,  in  which  the  Great  Father  at 
Washington  told  us  that  we  must  not  leave  our  own  country,  and  that  our  annu- 
ities would  be  delivered  to  us  every  year  in  our  own  country.  They  have  not 
been  sent  to  us  this  year,  but  the  Great  Father  has  sent  them  to  our  enemies' 
country,  [such  is  the  fact;  their  goods  were  sent  to  Major  Tvviss,  in  Ogallalla, 
Sioux  country,  by  some  misrepresentation  on  the  part  of  persons  interested 
against  the  American  Fur  Company,]  where  we  cannot  get  them;  for  our  ene- 
mies are  stronger  than  we.  The  white  man  has  set  our  enemies  upon  us;  some 
of  our  warriors  have  been  killed,  and  we  have  lost  many  horses.  They  have 
taken  our  trading  post  [Fort  Sarpy,  on  the  Yellowstone  river)  away  from  us. 
We  could  go  there  and  trade  with  the  whites  without  being  killed  by  our  ene- 
mies, the  Sioux;  but  now  we  have  no  presents;  we  cannot  trade  our  robes  for 
blankets  anywhere.  The  Sioux  will  not  let  us  trade  at  Fort  Union;  and  now, 
our  hearts  being  black,  we  have  come  out  to  fight  you." 

I  informed  the  chief  that  it  was  not  the  fault  of  the  Great  Father  that  their 
goods  had  been  sent  to  the  Sioux  country,  but  the  fault  of  their  agent.  He 
replied  that  they  had  not  seen  the  agent,  but  that  Major  Schoonover,  at  Fort 
Union,  had  talked  well  to  them. 

I  am  of  the  opinion  that  this  matter  should  be  looked  into  by  the  department. 
Some  one  ought  to  be  responsible  for  these  open  violations  of  treaties  with  the 
Indians  on  our  western  frontiers.  Treaties  and  promises  have  been  neglected 
and  violated  so  often  with  these  tribes  that  treachery  on  their  part  may  be 
expected  at  any  time. 

Having  succeeded  in  pacifying  the  Indians  sufficiently  to  prevent  a  fight,  the 
chief  desired  me  not  to  go  near  their  camp,  as  the  hearts  of  his  young  men  were 
still  black,  and  he  knew  that  he  could  not  control  them.  Seeing  the  justice  of 
his  advice,  I  followed  it. 

I  got  observations  for  latitude  to-night,  circum-meridian  altitudes  of , 

which  made  my  latitude  47°  05'  18".72. 

August  4. — When  we  left  camp  this  morning  we  were  followed  by  about  300 
Indians — men,  women,  and  children ;  all  anxious  to  see  the  soldiers  of  their 
Great  Father.  Their  village  being  about  five  miles  below  us,  on  the  Big  Dry 
Sandy,  I  bore  off  to  the  east-northeast,  in  order  to  avoid  them,  and  at  the  same 
time  endeavoring  to  travel  by  the  route  possessing  the  best  natural  advantages 
to  enable  me  to  repel  an  attack,  if  a  second  one  were  made.  The  country  passed 
over  was  much  cut  up  by  dry  creek  beds  and  ravines. 
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A  distance  of  six  miles  brought  us  to  the  Big  Dry  Sandy,  below  the  bend  in 
which  the  Crows  were  encamped;  crossed  the  river  and  pursued  the  same  course, 
which  two  miles  further  on  brought  us  to  the  well-timbered  valley  of  a  creek,  in 
which,  however,  we  found  no  water.  This  creek  headed  in  the  divide  a  short 
distance  to  the  south.  After  making  a  day's  march  of  15J  miles,  we  encamped 
near  some  ponds  or  small  lakes  in  the  prairie,  near  a  small,  dry  creek.  Water 
poor;  grass  scarce. 

Avgust  5. — At  6  a.  m.  we  set  out  from  camp,  pursuing  a  due  east  course  over 
a  broken  country  near  the  divide,  between  the  Yellowstone  and  Missouri  rivers. 
I  was  gratified  to  observe  the  great  change  that  took  place  in  the  country  as  we 
travelled  eastward.  The  soil  became  better,  grass  more  plenty  and  of  better 
quality,  and  wood  and  water  in  the  ravines.  At  a  distance  of  four  miles  from 
camp  we  recrossed  the  dividing  ridge,  and  then  travelled  along  near  its  crest  for 
five  miles  further,  and  encamped  at  a  clear,  cold  spring,  the  waters  of  which 
sank  again  ere  they  reached  a  distance  of  two  hundred  yards  from  camp. 
Plenty  of  cottonwood  and  black  ash  timber,  and  excellent  grazing  for  the  ani- 
mals. From  a  high  point  on  the  divide  I  was  enabled  to  get  a  fine  view  of  the 
country.  The  valley  of  the  Yellowstone  was  distinctly  visib'e,  a  long  blue  line 
of  cottonwood  timber  marking  its  rounding  course  from  the  Big  Horn  mountains, 
while  the  country  toward  the  Missouri  broke  off  from  the  divide  by  precipitous 
bluffs ;  the  drainage  marked  by  deep  ravines,  all  having  more  or  less  timber  in 
them. 

To  the  eastward  the  White  Hills  seemed  to  rise  even  higher  than  the  eleva- 
tion of  my  location,  breaking  off  gently  towards  the  valley  of  the  Yellowstone 
in  white  bluffs  and  low  round  buttes.  In  the  southwest,  where  the  country  was 
less  broken,  I  noticed  a  large  number  of  Indians  chasing  buffalo,  of  which  many 
herds  were  in  sight. 

August  6. — Marched  only  four  miles  to-day.  Followed  the  divide  for  three 
miles,  when  finding  that  it  wended  off  to  northward  1  left  it,  still  pursuing  my 
easterly  course  for  a  mile  further.  I  encamped  on  a  bold,  running  stream,  con- 
taining cold,  clear  water;  valley  well  timbered  with  black  ash  and  cottonwood; 
soil  along  the  valley  excellent;  grass  good  in  quality  and  plenty.  As  the  ani- 
mals were  considerably  worn  out,  I  determined  to  remain  here  to-day  for  the 
purpose  of  giving  them  a  chance  to  recuperate.  Shot  a  fine  buffalo  cow,  which 
gave  us  ample  material  for  a  feast,  to  which  we  did  justice.  Weather  cloudy, 
with  high  wind.  I  was  however  enabled  to  get  a  set  of  observations  up  the 
Polari  to-night,  which  made  our  latitude  47°  03'  14".62. 

August  7. — Having  arranged  everything  yesterday  for  an  early  start,  by  arrang- 
ing strap  packsaddles,  &c,  1  was  enabled  to  start  this  morning  at  6  a.  m.;  course 
east-northeast,  near  the  divide,  and  leading  over  a  high  rolling  prairie;  crossed 
several  dry  creek  beds,  and  saw  a  great  deal  of  fresh  Indian  sign,  such  as  fresh 
horsetracks,  dead  buffalo,  &c.  After  travelling  25  miles,  I  found  a  camp  at  some 
water-holes,  where  we  found  but  little  grass  and  no  wood.  The  ■'  bois  de  vachev 
served  us  for  fuel.  Just  after  we  camped  we  discovered  a  body  of  Indians 
(about  15  or  20)  approaching  us.  They  proved  to  be  one  of  the  lower  bands 
of  Crow  Indians,  and  were  very  friendly  in  their  manner.  I  gave  them  the 
remainder  of  the  Indian  goods  in  my  possession,  with  which  they  were  well 
pleased,  and  they  sent  me  in  return  some  very  fine  dried  tongues. 

August  8. — Weather  warm  and  cloudy.  Set  out  at  6J  a.  m.,  course  north- 
east over  a  high  rolling  prairie  country.  Crossed  many  dry  creek  beds  and 
ravines,  and  after  a  day's  march  of  14  miles,  encamped  on  a  stream  of  running 
water.  As  the  water  was  very  muddy  I  supposed  it  was  the  effect  of  the  recent 
rain.  Grass  and  wood  good,  but  not  abundant.  The  country  in  the  direction 
of  the  Yellowstone  appeared  less  elevated  and  very  rough,  while  toward  the 
northward  it  gradually  rose  to  the  divide,  which  I  judged  to  be  about  six  miles 
from  our  position. 
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August  9. — Upon  leaving  camp  this  morning  I  changed  my  course  to  east 
by  north,  bearing  more  toward  Yellowstone  river.  The  country  o1  er  which  we 
passed  had  a  gradual  descent,  but  was  much  cut  up  by  deep  ravines  and  high  red 
hills,  with  large  lignite  deposits  near  their  tops.  In  crossing  these  "  bad  lands  " 
we  met  with  several  streams  with  running  water,  but  they  had  little  or  no  timber 
in  their  valleys.  They  appeared  to  head  but  a  short  distance  to  our  left  in  the 
divide,  and  ran  in  a  northeast  course  towards  the  Yellowstone.  After  gaining  the 
top  of  the  blufY  breaking  off  into  the  valley  of  the  last  creek  we  crossed,  we 
found  ourselves  upon  a  broad  flat  prairie,  sloping  off  gradually  towards  the  Yel- 
lowstone valley,  which  was  in  plain  sight.  A  march  of  8  miles  across  this  prairie 
brought  us  to  the  Yellowstone,  where  I  found  a  good  location  and  camped. 
The  bands  of  buffalo  are  now  less  frequently  met  with,  and  I  determined  to  lay 
in  a  supply  of  meat  to  last  me  to  Fort  Union.  I  succeeded  without  much  diffi- 
culty in  procuring  the  desired  amount. 

The  Yellowstone  valley  presented  an  agreeable  change  in  appearance  when 
compared  with  the  rough  and  barren  country  we  had  just  traversed.  The  valley 
of  the  Yellowstone,  wide,  rich,  and  well  timbered,  and  the  river  being  navi- 
gable far  above  this  point  by  steamboats  of  light  draught.  Obtained  observa- 
tions of  Polari,  which  made  our  latitude  47°  25'  07". 39. 

August  10. — Pursued  our  march  down  the  valley  of  the  Yellowstone,  meeting 
with  no  obstacle  to  impede  our  progress.  The  slope  of  the  country  is  very 
gradual  on  this  side  of  the  river,  and  presents  a  strong  contrast  to  the  opposite 
side,  which  is  rough  and  broken  in  the  extreme.  During  to-day's  march  we 
crossed  the  beds  of  several  dry  streams,  which  at  certain  seasons  must  pour  in 
a  tremendous  volume  of  water  to  the  Yellowstone,  as  is  plainly  indicated  by  the 
appearance  of  driftwood,  &c.  After  marching  25  miles  we  encamped  a  second 
time  upon  the  Yellowstone,  having  an  ample  supply  of  grass  and  wood. 

August  11 — Left  camp  this  morning  at  an  early  hour,a3  usual  pursuing  a  north- 
northeast  course.  A  march  of  12  miles  in  this  direction  brought  me  to  the  bank 
of  the  Missouri  river  opposite  Fort  Union.  Finding  that  I  could  not  cross  the 
river  at  this  point,  and  receiving  your  message,  I  marched  down  the  river  about 
two  miles,  where  I  found  the  boat  which  you  had  ordered  to  be  placed  at  my 
service.  I  ferried  over  my  command  and  all  of  my  government  property  ;  I 
then  had  my  animals  all  driven  into  the  river  and  they  swam  across  safely,  and 
at  3  o'clock  p.  m.  I  was  able  to  exchange  congratulations  with  my  friends  from 
whom  I  had  parted  at  Fort  Benton. 

The  whole  distance  passed  over  in  travelling  the  route  prescribed  by  your- 
self from  Fort  Benton  to  Fort  Union  was,  according  to  the  estimation,  363J 
miles,  but  I  am  inclined  to  believe  that  the  distance  is  a  little  underesti- 
mated. The  country  passed  over  on  my  route,  with  the  exception  of  that  por- 
tion in  and  near  the  Judith  mountains,  and  lying  contiguous  to  the  streams 
formiug  the  drainage  of  the  same,  is  worthless.  Although  it  is  a  much  nearer 
route  from  Fort  Union  to  Fort  Benton  than  on  the  other  side  of  the  river,  still 
I  think  the  latter  route  would  be  far  preferable  for  military  purposes.  A  rail- 
road could  be  constructed  along  my  route  at  a  comparatively  slight  cost,  as  there 
are  no  very  great  elevations  to  overcome  throughout  the  route.  A  reference  to 
the  barometric  notes  of  Mr.  Schonborn  will  enable  you  to  get  a  profile  of  the 
whole  country  passed  over. 

I  cannot  conclude,  sir,  without  expressing  my  appreciation  of  the  services  ot 
the  gentlemen  assigned  to  my  command  as  civil  assistants ;  of  Bridger,  the 
guide, at  is  unnecessary  to  say  anything,  as  his  reputation  is  not  confined  to  our 
own  country.  The  geological  report  of  Dr.  Hayden  will  be  the  best  commentary 
upon  the  value  of  his  services  and  the  manner  in  which  his  duties  were  per- 
formed, although  the  duty  was  with  him  a  "  labor  of  love." 

Mr.  Schonborn  was  indefatigable  in  his  endeavors  to  procure  a  correct  barome- 
trical profile  of  the  country ;  and,  after  the  barometer  was  broken,  he  did  all  in 
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his  power  to  compensate  for  the  defect  in  our  instrument  outfit.     His  life-like 
views  of  the  country  speak  for  themselves. 

To  Mr.  Stuart  my  thanks  are  also  due  for  the  manner  in  which  he  discharged 
the  onerous  duties  of  topographer.     I  consider  it  my  duty,  and  it  is  a  pleasant 
task,  to  pay  this  token  of  respect  to  the  gentlemen  composing  my  staff. 
Very  respectfully,  your  obedient  servant, 

JOHN  MULLINS, 
First  Lieutenant  2d  Dragoons. 
Captain  Wm.F.  Raynolds,  Topographical  Engineer, 

Commanding  Missouri  and  Yellowstone  Expedition. 


Heconnoissance  for   a  wagon  road  from  tlie  Platte  to  Powder  river,  by  J.  D. 

Hutton,  1860. 

March  29. — Left  winter  quarters  on  Deer  creek  at  8  a.  m.  Bissonette's,  near 
the  mouth  of  Deer  creek,  at  9.15  a.  m.  Crossed  the  Platte  at  a  point  north  12°,  900 
yards  from  Bissonette's.  The  river  at  this  point  is  about  80  yards  wide,  and 
two  feet  eight  inches  deep  in  the  channel;  rocky  bottom.  Leaving  the  river, 
the  road  ascends  a  high  hill  to  the  left  of  the  ford,  passing  around  its  summit  and 
descending  again  to  the  Platte  one-half  mile  below  the  lower  ford.  Thence  along 
an  old  road  up  the  river  2,600  yards,  where  the  Powder-river  trail  leaves  the 
emigrant  road.  At  this  point  the  camping  ground  is  good  for  wood  and  water  ; 
grass  is  poor  at  this  season.  Thence  the  trail  follows  a  coarse  north  62°  west, 
to  the  top  of  the  first  range  of  hills  ;  then  turning  north  57°  west,  over  rolling, 
sandy,  sage-covered  hills,  to  the  valley  of  a  dry  arroyo,  (Willow  Springs  creek.) 
Thence  north  37°  west,  keeping  close  to  the  hills  on  the  right  and  towards 
three  remarkably  shaped  peaks  or  bnttes,  to  Willow  Springs,  a  distance  of  15 
miles  from  the  Platte,  and  19.05  miles  from  Bissonette's.  At  5  o'clock  p.  m. 
camped  at  Willow  Springs.  Wood  (willow)  and  water  good,  grass  scarce.  A 
good  wagon  road  the  whole  of  this  day's  march,  with  the  exception  of  two  ravines 
near  the  spring,  which  may  be  made  good  with  very  little  labor. 

OBSERVATIONS  FOR  TIME  AND  LATITUDE  AT  THIS  CAMP. 

[J.  D.  Button,  observer  ;  Gr.  H.  Wallace,  time  keeper;  chronometer,  Bannard, 
1905  ;  sextant,  Troughton  &  Simms,  2812] 
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March  30. — Left  camp  at  7.30  a.  m.,  following  up  the  most  eastern  drain 
running;  to  Willow  Springs  about  half  a  mile,  crossing  it  and  ascending  the 
spur  between  the  two  forks,  course  north  14°  east,  distance  2J  miles.  Thence 
north  1J  miles,  over  low  rolling  spurs  of  barren  land,  to  a  range  of  sand  hills 
running  from  the  divide  between  the  Platte  and  Shayenne  rivers,  toward  the 
Platte,  in  a  southwesterly  direction.  The  land-marks,  on  entering  the  sand  hills 
at  this  point,  are  of  some  importance  as  guides  through  them  They  are,  on  the 
left,  a  high,  round  hill  of  yellow  sand,  entirely  destitute  of  vegetation,  and 
beyond  it,  half  a  mile  distant,  and  to  the  right  of  the  trail,  a  rocky  bluff  point 
facing  west. 

The  best  road  found  through  the  sand  hills  was  on  a  general  course  of 
north  28°  west  from  the  before  mentioned  rocky  bluff;  winding  about  among 
the  hills  to  take  advantage  of  the  ground  without  deviating  much  from  the  given 
course.  The  distance  through  them  by  the  road  followed  wa3  three  and  a 
quarter  miles. 

These  hills  appear  to  be  a  spur  between  two  drains  running  to  the  Platte,  the 
summit  having  no  perceptible  surface  drainage;  the  basins  between  the  hills 
having  no  outlets  to  the  valleys  on  either  side.  The  whole  ridge  is  composed  of 
a  light  shifting  sand,  covered  in  places  with  a  scanty  growth  of  sage  and 
greasewood. 

The  trail,  after  leaving  these  hills,  passes  over  a  gently  rolling  prairie  across 
the  heads  of  a  drain  running  to  the  Platte  to  the  dividing  ridge  between  the 
waters  of  Powder  river  and  Platte,  two  and  three  quarter  miles  on  a  course  north 
28°  west  Thence  along  the  divide  north  75°  west  three  fourths  of  a  mile. 
Then  turning  down  a  spur  between  two  drains  running  to  Salt  creek  to  their 
junction,  north  16°  west,  6  miles  from  the  last  turning  point  on  the  dividing 
ridge.  Camped  at  this  point  at  3.15  p.  m.  Wood  (cottonwood,)  water,  and 
grass  good  and  abundant.  A  good  wagon  road  the  whole  of  this  day's  march, 
excepting  through  the  sand  hills,  where  it  is  bad,  without  any  capability  of 
being  made  better.  The  wheels  sinking  deep  in  the  sand  and  there  being  many 
unavoidable  sharp  pulls. 

OBSERVATIONS  FOR  TIME  AND  LATITUDE  AT  THIS  CAMP. 

[J.  D.  Hutton,  observer;  George  H.  Wallace,  time  keeper;  chronometer, 
Bannard,  1905;  sextant,  2812.J 
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March  21. — Left  camp  at  8  30  a.  m.,  following  the  trail  down  the  bed  of  the 
stream,  which  it  leaves  for  the  high  land  on  the  banks  at  a  point  about  11  miles 
from  the  morning  camp  ;  passing  around  the  head  of  the  deep  ravine,  and 
returning  again  to  the  creek  within  a  mile  and  a  half.  This  part  of  to-day's 
march  was  not  practicable  for  heavily  loaded  wagons  on  account  of  the  steepness 
of  the  ravines,  but  very  little  work  will  make  it  good. 

Apparently  the  traders  and  Indians  have  several  other  trails  at  this  place 
which  may  ba  better  than  the  one  travelled.  One  down  the  bed  of  the  creek  is 
probably  the  best  when  the  creek  is  dry,  as  at  present.  Water  may  be  found 
in  holes  all  along  the  creek  on  this  day's  march;  no  timber,  grass  good.  The 
country  on  both  sides  of  Salt  creek  is  amass  of  broken  ''bad  land"  ridges,  run- 
ningto  the  northward,  only  one  tributary  ravine  of  considerable  size  running  to 
this  stream. 

Vegetation,  sage,  greasewood,  and  bunch-grass;  a  few  rushes  in  the  creek 
bottom. 

Exposed  strata  of  lignite  and  sandstone,  (21)  dipping  70°  southeast. 

Camped  on  Salt  creek  at  3  p.m.;  no  wood,  but  drift;  water,  alkaline;  grass 
good  and  abundant. 

April  1. — Left  camp  at  8.30  a.  m.  and  followed  the  creek  bed;  about  three 
mi!es  from  camp  passed  a  remarkable  bluff  on  the  west,  which  is  visible  from 
the  dividing  ridge  at  the  head  of  Salt  creek.  Its  summit-line  is  straight  and 
level,  with  two  abiupt  and  squarely  formed  notches;  bears  from  the  divide  north 
40°  west. 

At  10  miles  from  last  night's  camp  the  creek  turns  and  flows  due  west  for  a 
distance  of  one  and  a  half  mile,  where  it  receives  a  tributary  drain  from  the 
southwest.  The  traders  have  a  trail  turning  to  the  right,  leaving  the  creek  bed 
where  it  commences  to  trend  west,  and  passing  over  the  hills  descends  again  to 
the  creek  five  miles  below,  saving  in  distance  about  two  miles.  It  is  said  to  be 
practicable  for  wagons.  Camped  at  3  p.  m.,  with  good  wood  and  grass.  Water 
plenty  ;  but  as  everywhere  else  on  this  creek  is  slightly  alkaline.  The  latter  part 
of  the  day's  march  passed  several  small  groves  of  stunted  cottonwood.  Water 
in  holes  at  intervals  of  one  or  two  miles.  The  road  passed  over  to-day,  like  that 
of  yesterday,  constantly  crosses  and  recrosses  the  creek,  passable  for  loaded 
wagons  in  dry  weather,  but  after  heavy  rains  the  creek  crossings  are  probably 
miry. 

Big  Horn  mountains  are  distinctly  visible  from  the  hills  on  either  side  of  the 
road. 

High  peaks  (cloud  and  snow  peaks)  bear  north  50°  west ;  end  of  spur  at 
Willow  creek,  north  72J°  west. 

April  2. — Left  camp  at  7  a.  m.  and  followed  the  old  trail  down  the  creek, 
which  flows  northwesterly  for  about  four  miles,  where  it  bends  off  to  the  east- 
ward. At  this  point  the  trail  ascends  the  hills  to  the  left,  crossing  a  spur  and 
descending  again  to  the  creek  about  two  miles  below,  cutting  off  a  large  bend. 
From  this  point  the  creek  trends  to  the  northeast  to  its  junction  with  Powder 
river,  a  distance  of  19J  miles  from  last  night's  camp. 

At  18  miles,  where  Salt  creek  enters  the  bottom  of  Powder  river,  left  the 
trail,  (which  strikes  Powder  river  four  miles  below,)  crossed  Salt  creek  and 
camped  on  the  right  bank  of  Powder  liver,  300  yards  above  the  mouth  of  the 
creek;  100  yards  below  the  camp  there  is  a  good  ford  on  the  river,  40  yards 
wide,  one  foot  deep,  with  gravelly  bottom ;  good  banks  on  both  sides.  The 
road  to-day  has  been  more  direct  than  the  two  previous  days,  the  bends  in  Salt 
jreek  being  larger  and  more  open,  affording  many  opportunities  of  cutting  across 
points,  thereby  saving  distance. 

At  seven  miles  from  last  camp  Salt  creek  receives  a  large  tributary  from  the 
southwest,  which  heads  in  Mildrum's  Pine  hill;  called  it  Pine  Hill  creek. 

Exposed  strata  of  lignite,  &c,  dipping  about    10°  northeast   along  the  first 
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part  of  to-day's  march,  and  gradually  increasing  to  40°  at  five  miles  from  the 
mouth  of  the  creek.  The  only  perfectly  black  lignite  seen  was  three  thin  stratas, 
about  30  feet  apart  at  the  point  of  greatest  dip. 

The  valley  of  Powder  river,  at  the  mouth  of  Salt  creek,  is  well  timbered  with 
Cottonwood  and  willow. 

April  3. — Left  camp  at  7  a.  m.  and  went  down  Powder  river  to  examine  the 
crossing  of  the  old  trail;  found  the  crossing  at  the  extreme  southern  bend  of  the 
river,  at  which  place  are  several  deserted  houses.  The  crossing  is  miry,  and 
scarcely  passable  on  horseback  at  this  time;  the  traders  having  crossed  on  the 
ice  in  December.  All  trails  between  the  upper  and  lower  fords  lead  to  a  low 
gap  in  the  hills  about  three  miles  north  of  the  upper  and  two  miles  northwest  of 
the  lower  ford,  all  apparently  running  to  Crazy  Woman's  fork  of  Powder  river, 
a  distance  of  about  35  miles;  aaid  to  be  without  water. 

From  the  upper  ford  to  the  Portuguese  houses  the  distance  is  about  three 
miles,  course  due  west. 

Note. — To  strike  the  upper,  and  by  far  the  best,  ford  :  on  emerging  from 
the  broken  bluffs  bounding  the  valley  of  Salt  creek  to  the  more  open  valley  of 
Powder  valley,  the  road  ascends  a  low  hill,  from  which  Pumpkin  butte  is  dis- 
tinctly visible.  From  the  summit  of  this  hill  keep  north  20°  west,  cross  to  the 
left  bank  of  Salt  creek,  and  follow  it  down  to  a  lone  cottonwood  standing 
directly  on  the  creek  bank ;  here  the  lodge  trail  to  the  ford,  250  yards  distant, 
is  distinctly  visible,  being  apparently  much  travelled  by  Indians.  The  river  is 
not  fordable  at  other  points  than  those  mentioned,  even  at  low  water,  on  account 
of  the  miry  banks  on  each  side  of  the  channel,  of  a  different  character  from  any 
seen  on  the  same  river  below. 

Returned  to  camp  at  10.30  a.  m.,  and  moved  camp  up  Salt  creek  13.5  miles; 
camped,  with  wood,  water,  and  grass. 
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April  4. — Left  camp  at  8  a,  m.,  following  the  old  trail  of  Salt  creek  19.5  miles, 
and  camped,  with  water  and  grass ;  no  wood  but  drift. 

April  5. — Left  camp  at  7.30  a.m.,  following  the  old  trail  up  creek  20.7  miles, 
and  camped  at  the  nearest  water  to  the  head  of  Salt  creek.  Cottonwood  and 
grass  abundant. 

April  6. — Left  camp  at  8  a.  m.  on  the  old  trail  over  the  dividing  ridge  between 
Platte  and  Powder  rivers.  Five  miles  from  camp,  where  the  spur  leading  to 
the  water  on  the  head  of  Salt  creek  leaves  the  main  spur,  marked  the  spot  with 
a  pile  of  stone,  the  trail  being  scattered  and  indistinct  at  this  point.  Examined 
the  divide  for  a  trail  leading  towards  Platte  bridge.  Found  an  old  lodge  trail 
which  appears  to  keep  the  ridge  in  a  westerly  course  to  get  around  the  sand 
hills,  which  extend  to  the  Platte,  striking  that  river  a  short  distance  below  the 
bridge. 

Crossed  the  sand  hills  by  the  same  road  followed  before,  and  camped  at  Wil- 
low Springs. 

April  7. — Left  camp  at  Willow  Springs  at  7  a.  m.,  following  the  dry  bed  of  the 
stream.  At  one  and  a  half  mile  crossed  a  small  spur  from  the  sand  hills, 
impassable  for  loaded  wagons.  At  eight  miles  struck  the  trail  followed  in  going 
out. 

Crossed  the  Platte  two  and  a  half  nrles  above  the  place  where  it  was  crossed 
going  out.  The  river  here  is  about  150  yards  wide,  two  feet  six  inches  deep, 
with  gravelly  bottom,  only  fordable  at  low  water. 

Arrived  at  winter  quarters,  Deer  creek,  at  3  p.  m.  Distance  to  Powder  river 
by  the  road  travelled  ninety-six  (96)  miles. 
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ERRATA: 

FOB    DR.    HAYDEN'S     REPORT     OF     THE     YELLOWSTONE     AND     MISSOURI     RIVERS. 

In  introduction,  omit  "indeed.11 

Chap.  1.     For,  "I,"  read  "are;"  also,  in  9th  line,  read,   -from    ridge   to 
.    ridge  and  hill  to  hill." 
»  .    2,  "      "      6th     line  from  bottom,  for  "this"  results,  read  "the"  results. 

M       3,  "      "      22d    line  from  bottom,  for  "Last;1  read  "At  least.11 

"     19,  "      "      19th   line,  and  page  10,  35th   line   from  top,  for  "Peruvian^" 

read  "Permian.11 
•'     37,  "       "      3d      line  from  bottom,  for  "'territory,11  read  "tertiary11 

•'     43,  "      "      10th  line  from  top,  for  "compound,1'  read  "decompound.11 

•;     46,  "      "      20th  line  from  top,  insert  "spaces11  after  annular. 

"     58,  "      "      22d    line  from  top,  for  "ragged11   read  "rugged.11 

-  66,  "      "      11th  line  from  bottom,  for  "lines,"  read  "limestone." 
•'     74,          "      "      11th  line  from  bottom,  for  "works"  read  "rocks. 

•'  76,  «  "  7th  line  from  bottom,  for  "fountain,"  read  "formation.11 

"  77,  "  "  4th  line  from  top,  for  "older  then  there,"  read  "of  older  date." 

••  81,  "  "  3d  line  from  top,  for  "lyphaf  read,  "Typha." 

-  87,  "  "  9th  line  from  top,  for  "Hawes,"  read  "Henry' s." 

4;     88,  "  "  1st     line  from  bottom,  for  "brasalt"  read  "basalt." 

"     90,  "  "  10th  line  from  bottom,  for  "Sulphate"  read  "Silicate1 

■•  ]37,  "  "  23d    line  from  top,  for  "1"  read  "ifc" 

••137,  i{  "  1st    line  from  bottom,  for  "or  with"  read  "over" 
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WASHINGTON: 

GOVERNMENT    PRINTING    OFFICE, 

1869. 


Philadelphia,  March  1, 1867. 

Sir  :  I  have  the  honor  to  present  herewith  my  report  on  the  geology 
of  the  routes  traversed  by  you  in  your  expedition  of  1859  and  18G0  to 
explore  the  headwaters  of  the  Missouri  and  Yellowstone  rivers.    Dr. 
Hine's  report  of  Lieutenant  Maynadier's  route  is  also  appended. 
Very  respectfully,  your  obedient  servant, 

F.  V.  HAYDEN, 
Geologist  to  the  Expedition. 

Col.  Wm.  F.  Raynolds,  U.  S.  Enghs  U.  S.  A., 

In  charge  of  Expedition  to  headwaters  Missouri 

and  Yellowstone  rivers. 


-HISTORICAL  INTRODUCTION. 


In  presenting  what  may  be  regarded  as  a  final  official  report  upon  the 
geology  of  the  great  region  drained  by  the  Missouri  river  and  its  tribu- 
taries, it  maybe  well  to  give  a  sort  of  historical  resume  of  the  labors  of 
other  explorers  that  have  preceded,  me.  While  my  own  labors,  which 
have  extended  over  a  series  of  years,  indeed  from  the  spring  of  1853  to 
the  autumn  of  1866,  more  or  less,  have  brought  oat  the  greater  part  of 
the  definite  scientific  results,  I  do  not  wish  to  pass  by  the  valuable  labors 
of  those  frontier  men  Avho  were  not  as  well  prepared  to  develop  the  con- 
tinuous geological  structure  over  large  areas. 

The  first  reliable  explorers  who  added  anything  of  value  to  the  scientific 
knowledge  of  the  upper  Missouri  district,  were  those  enterprising  trav- 
elers, Lewis  and  Clarke,  who  made  an  expedition  up  the  Missouri  river 
and  across  the  mountains  to  the  Pacific  ocean  and  back,  during  the  years 
1804,  1805,  and  1806.  Considering  the  period  when  this  expedition  was 
undertaken  and  the  grand  results  brought  out  by  their  report,  it  may 
justly  be  regarded  the  first  expedition  ever  made  on  this  continent. 
The  descriptive  portion  of  their  journal  is  excellent,  indeed  almost 
unsurpassed  for  beauty  and  accuracy,  but  they  seemed  to  have  no 
definite  idea  of  the  geological  age  of  the  country  examined  by  them. 
Still  they  gave  so  accurate  descriptions  of  the  general  physical  features 
of  the  bluffs,  coal-beds,  &c,  that  their  report  has  proved  an  excellent 
guide  to  subsequent  explorers.  They  often  mention  beds  of  "  stone- 
coal,"  (lignite,)  different  strata  of  sands,  sandstones,  clays,  &c,  yet  do 
not  suggest  any  idea  of  the  age  of  these  deposits.  A  small  collection 
of  cretaceous  fossils  obtained  by  these  travelers,'  enabled  Dr.  Morton  to 
show  the  existence  of  the  cretaceous  formations  on  the  upper  Missouri.* 
In  1832  Prince  Maximilian,  of  Neuwied,  passed  up  the  Missouri  river, 
and  the  results  of  his  travels  were  embodied  in  one  of  the  most  magnifi- 
cently illustrated  works  in  our  country.  The  illustrations  have  the  merit 
not  only  of  great  artistic  skill,  but  also  of  most  remarkable  accuracy. 
The  sketches  were  all  taken  from  nature,  and  present  a  very  true  and 
vivid  picture  of  the  country,  as  well  as  of  its  aboriginal  inhabitants. 
He  mentions  the  occurrence,  in  numerous  localities,  of  sands,  clays,  and 
lignites,  and  also  observes  that  he  collected  ammonites,  baculites,  and 
other  cretaceous  fossils,  all  along  the  river  from  the  source  of  the  Mis- 
souri to  the  Big  Sioux. 

This   statement  led  Yon  Buch  to  observe  that  "this   great   river 


*  Synopsis  of  the  Organic  Remains  of  the  Cretaceous  Groups  of  the  United  States,  &c. 
By  S.  G.  Morton.     Philadelphia:   1834. 
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(Missouri)  flows  uninterruptedly  from  the  foot  of  the  Rocky  mountains 
through  strata  of  chalk,  at  least  as  far  as  the  mouth  of  Sioux  river. 
This  is  the  result  of  the  accounts  and  collections  of  Prince  Neuwied, 
and  of  the  report  of  the  celebrated  astronomer  Nicollet."* 

Nothing  very  definite  was  ascertained,  however,  respecting  the  geology 
of  the  country  by  this  expedition,  except  to  confirm  the  fact  of  the 
existence  of  a  cretaceous  formation  on  the  ivpper  Missouri,  indications 
of  which  had  already  been  determined  from  the  collections  of  Lewis  and 
Clarke.  He  also  obtained  a  fine  specimen  of  the  remains  of  a  saurian 
animal,  characterizing  the  cretaceous  period  wThich  was  described  by 
Goldfuss  as  Mosasaurus  Maximilian,  fragments  of  which  were  in  the 
collection  of  Lewis  and  Clarke. 

The  next  important  expedition  into  that  country  was  made  in  1839,  by 
the  distinguished  geographer  Nicollet.  He  ascended  the  Missouri  no 
farther  than  Fort  Pierre,  in  latitude  44°  23',  yet  from  his  observations 
the  first  reliable  information  was  obtained  in  regard  to  the  extent  and 
interest  of  the  cretaceous  rocks  in  that  region.  He  collected  a  good 
many  cretaceous  fossils  at  different  points  along  the  river,  especially 
at  the  Great  Bend,  all  of  which  were  described  by  Conrad  and  Morton 
in  the  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia. 

Although  he  passed  rapidly  through  the  country,  he  formed  a  tolera- 
bly accurate  idea  of  its  geology,  and  gave  in  his  report  a  vertical  section 
of  the  rocks.  He  seems  to  have  had  no  knowledge  of  No.  2,  and  repre- 
sented two  of  the  subdivisions  of  No.  3  as  distinct  formations.  He  says 
that  at  or  near  the  mouth  of  the  Big  Sioux  he  saw  a  carboniferous  lime- 
stone, and  as  no  rocks  but  those  of  the  Dakota  group  occur  there,  he  was 
mistaken.  As  he  did  not  go  above  Fort  Pierre  he  did  not  see  anything 
of  No.  5,  though  he  obtained  some  of  its  characteristic  fossils,  which  may 
have  been  presented  to  him  by  members  of  the  American  Fur  Company. 

It  seems  somewhat  remarkable  that  so  many  travelers  should  wander 
over  this  region  during  a  period  of  so  many  years,  and  yet  throw  so  little 
definite  light  over  its  geology.  A  few  facts  have  been  gathered  here  and 
there  sufficient  for  our  home  geologists  to  draw  a  few  inferences,  but 
nothing  that  would  extend  our  geological  knowledge  over  large  areas. 

Mr.  Edward  Harris,  who  accompanied  Mr.  Audubon  to  the  mouth  of 
the  Yellowstone  in  1843,  was  instructed  by  the  Academy  of  Natural 
Sciences  at  Philadelphia  to  make  some  observations  on  the  geology  of 
that  unknown  region.  His  communication  to  the  Academy  on  his  return 
was  very  interesting,  and  contained  many  important  facts,  and  from  his 
notes  and  collections  the  committee  were  able  to  arrive  at  still  more 
important  conclusions.  The  committee,  consisting  of  Professors  Rogers, 
Morton  and  Johnson,  reported  that  they  found  incontestable  proofs  of  a 
fresh-water  formation  in  that  region.  From  one  locality  Mr.  Harris 
obtained  a  specimen  of  "brown  ferruginous  rock,  containing  three  or  four 

*  Silliuian's  Journal,  September,  1850. 
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species  of  fresh-water  univalve  shells  of  the  genera  lymnea,  'planorbis, 
&c.  One  of  the  species  of  planorbis,  it  is  conjectured,  may  be  a  form 
extinct,  but  the  mutilated  condition  of  the  specimen  prohibits  a  positive 
opinion.  This  bed  of  clay  also  contains  leaves  of  deciduous  trees,  bear- 
ing a  close  resemblance  to  those  of  the  beech.77  It  will  be  seen  at  a  glance 
that  these  remarks,  indefinite  as  they  are,  refer  to  the  presence  of  the 
great  lignite  basin  on  the  upper  Missouri.  I  have  seen  in  the  collections 
of  the  Academy  of  Natural  Sciences  two  or  three  fragments  of  rock 
which  have  been  baked  by  the  ignition  of  the  lignite  beds,  bearing  upon 
them  quite  distinct  impressions  of  dicotyledonous  leaves. 

At  various  times  specimens  of  mammalian  remains  were  brought  in  by 
gentlemen  connected  with  the  American  Fur  Company,  indicating  the 
existence  of  an  interesting  deposit  on  White  river;  the  first  account  of 
which  was  published  by  Dr.  H.  A.  Prout,  of  St.  Louis,  in  the  American 
Journal  of  Science,  1847. 

In  1849  Dr.  John  Evans,  one  of  the  assistants  in  the  geological  survey 
of  the  Chippewa  land  district,  under  the  direction  of  Dr.  D.  D.  Owen, 
was  sent  by  that  gentleman  on  an  expedition  to  the  Mauvaises  Torres 
of  White  river.  He  there  secured  a  fine  collection  of  mammalian  and 
chelonian  remains  which  were  investigated  by  Dr.  Leidy,  of  Philadel- 
phia. He  also  collected  many  interesting  cretaceous  fossils  which  were 
described  by  Dr.  Owen,  and  published  in  his  final  report  in  1852.  Dr. 
Evans's  observations,  embracing  a  section  of  the  Bad  Lands,  together 
with  a  description  of  their  physical  features,  were  also  published  in  this 
report. 

In  the  following  year  Mr.  Thaddeus  A.  Culbertsou  visited  the  upper 
Missouri  country  under  the  auspices  of  the  Smithsonian  Institution, 
during  Avhich  expedition  he  collected  some  interesting  vertebrate  remains 
from  the  White  river  formations.  He  also  ascended  the  Missouri  on  the 
fur  company's  boat  to  a  point  above  Fort  Union,  noting  the  character  of 
the  surface  of  the  country,  and  the  occurrence  of  lignite  beds  at  various 
localities.  It  will  be  seen,  however,  on  examining  his  report,  that  he 
collected  no  specimens,  and  gave  no  definite  idea  of  the  age  of  these 
formations. 

In  the  spring  of  1853,  Dr.  Evans  again  visited  this  country  incident- 
ally while  on  his  way  to  Oregon  Territory,  in  the  geological  survey  of 
which  he  was  engaged,  under  the  patronage  of  the  general  government. 
During  this  expedition  he  made  another  extensive  collection  of  verte- 
brate remains,  and  some  fresh-water  mollusca  at  the  Bad  Lands  of  White 
river,  as  well  as  some  cretaceous  fossils  from  Sage  creek.  The  mamma- 
lian remains  of  this  expedition  were  also  studied  by  Dr.  Leidy,  and  the 
invertebrate  fossils  by  Drs.  Evans  and  Shumard,  and  published  in  the 
proceedings  of  the  Academy  of  Natural  Sciences  at  Philadelphia,  and 
the  Academy  of  Sciences  of  St.  Louis. 

At  the  same  time,  (1853,)  Mr.  F.  B.  Meek  and  the  writer  were  employed 
by  Professor  James  Hall,  of  Albany,  New  York,  to  visit  the  Bad  Lands 
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of  White  river,  for  the  purpose  of  making  a  collection  of  the  cretaceous 
and  tertiary  fossils  of  that  region.  Many  interesting  and  important 
facts  were  obtained  during  the  expedition  in  regard  to  the  geological 
structure  of  the  country  from  Fort  Pierre  to  Council  Bluffs,  which  formed 
the  basis  of  a  paper  read  by  Professor  Hall  before  the  American  Associ- 
ation for  the  Advancement  of  Science,  at  the  Providence  meeting  in  the 
summer  of  1855.  The  mammalian  remains  collected  during  this  trip 
were  placed  in  the  hands  of  Dr.  Leidy  for  examination,  and  the  new 
species  of  cretaceous  fossils  were  investigated  by  Messrs.  Hall  and  Meek 
in  an  interesting  memoir  published  in  the  transactions  of  the  American 
Academy  of  Arts  and  Sciences  at  Boston.  A  brief,  vertical  section 
accompanied  this  memoir,  showing  the  order  of  the  superposition  of 
the  different  cretaceous  beds.  In  the  spring  of  1854,  subsequent  to  all 
these  expeditions,  the  writer  visited  the  upper  Missouri  country  and 
spent  two  years  traversing  various  portions,  a  portion  of  which  time  he 
was  aided  by  Colonel  A.  J.  Vaughan,  Indian  agent,  and  afterwards  by 
Mr.  Alexander  Culbertson,  and  other  gentlemen  of  the  American  Fur 
Company.  During  this  expedition  the  writer  traversed  the  Missouri 
river  to  Fort  Benton,  and  the  Yellowstone  to  the  mouth  of  the  Big 
Horn  river,  also  considerable  portions  of  the  Bad  Lands  of  White  river, 
and  other  districts  not  immediately  bordering  upon  the  Missouri. 

The  vertebrate  remains  collected  by  the  writer  during  the  various 
expeditions  to  that  country,  commencing  with  the  spring  of  1853,  and 
ending  with  the  autumn  of  18G0,  as  may  be  seen  by  reference  to  the 
various  papers  by  Professor  Leidy,  in  the  proceedings  of  the  academy, 
embrace  a  larger  number  of  species  than  all  those  previously  known 
from  that  country,  many  of  which  belong  to  new  and  remarkable  genera. 
Large  collections  of  mollusca  were  also  obtained  from  the  cretaceous 
and  tertiary  formations,  which  have  since  been  published  by  Mr.  Meek 
and  the  writer,  with  remarks  on  the  geology  of  different  portions  of  the 
country,  in  several  memoirs  read  before  the  Academy  of  Natural 
Sciences  at  Philadelphia,  The  writer  accompanied  the  expeditions 
under  the  command  of  General  G.  K.  Warren,  and  every  facility  was 
afforded  by  that  intelligent  and  most  able  officer  for  carrying  out  his 
geological  and  natural  history  operations. 

A  portion  of  the  above  historical  remarks  were  taken  from  a  memoir 
by  the  writer,  entitled  "The  Geology  and  Natural  History  of  the  Upper 
Missouri,"  published  in  the  transactions  of  the  American  Philosophical 
Society,  at  Philadelphia,  in  1862.  It  was  my  object  to  point  out  to  the 
readers  of  this  report  some  of  the  pioneers  whose  labors  have  done 
much  toward  calling  the  attention  of  the  world  to  this  great  west. 
Mow  much  of  definite  knowledge  they  gave  to  the  world  in  regard  to 
the  geology  and  natural  history  of  this  great  region,  I  leave  to  the 
careful  student  of  history  to  decide.  The  different  books  and  memoirs 
in  regard  to  this  country,  which  have  been  published  during  a  period  of 
over  50  years,  are  accessible  to  any  earnest,  thorough  student.  Any 
man  who  regards  the  permanency  or  endurance  of  his  own  reputation, 
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will  not  ignore  any  of  these  frontier  men  who  made  their  early  explorations 
under  circumstances  of  great  danger  and  hardship;  and  yet,  two  official 
State  geological  reports  of  Kansas,  and  one  railroad  geological  report 
of  southeastern  Nebraska,  have  been  recently  published  in  which  all 
former  explorations  are  entirely  ignored,  and  one  not  acquainted  with 
geological  literature  would  infer  that  the  authors  of  these  reports  had 
studied  the  geological  structure  of  Kansas  and  Nebraska  for  the  first 
time,  while  not  one  of  the  reports  contains  anything  important  that  had 
not  been  published  years  before.    If  we  make  a  comparison  of  geological 
maps,  it  will  be  seen  at  a  glance  that  the  first  one  that  makes  any  pre- 
tensions to  accuracy  was  prepared  by  me  and  published  in  the  proceed- 
ings of  the  Academy  of  Natural  Sciences,  May,  1857.*    This  map  contains 
my  own  personal  examinations  of  that  region  up  to  that  date.     If  a  com- 
parison be  made  between  my  map  and  those 'of  Professors  Marcou  and 
Eogers,  neither  of  whom  ever  visited  that  portion  of  the  west,  it  will  be 
seen  at  once  that  there  are  few  points  in  common.     I  would  also  say  that 
the  geological  map  of  the  country  west  of  the  Mississippi,  published  by 
Professor  James  Hall,   without  date,   in    General   Emory's    Mexican 
Boundary  Eeport,  was  not  prepared  until  after  mine  was  published. 
Connected  with  my  geological  map  is  a  section  of  the  different  forma- 
tions from  the  mouth  of  the  Platte  to  Fort  Benton.     In  June  of  1858  I 
published,  in  the  proceedings  of  the  academy  at  Philadelphia,  a  second 
edition  of  my  geological  map,  with  such  additional  information  as  I  had 
obtained  during  the  year  1857  as  geologist  to  the  expedition  to  the  Black 
Hills,   under  command  of  Lieutenant    G.   K.   Warren,   topographical 
engineers,  United  States  army.     Again,  a  third  geological  map  was  pub- 
lished in  the  Transactions  of  the  American  Philosophical  Society  of 
Philadelphia,  in  1802,  to  accompany  a  memoir  "on  the  geology  and 
natural  history  of  the  upper  Missouri."    The  map  which  accompanies 
this  report  contains  all  the  information  that  we  have  additional,  secured 
during  a  period  of  two  years'  exploration  by  the  expedition  to  the  head- 
waters of  the  Missouri  and  Yellowstone,  under  the  command  of  Colonel 
William  F.   Raynolds,   United   States   engineers.     The  details  of  the 
geology,  especially  in  the  vicinity  of  the  mountain  ranges,  are  approxi- 
mately correct.     I  have  now  personally  explored  the  greater  portion  of 
Kansas,  Nebraska,  Dakota,  Montana,  Idaho,  and  Colorado,  and  I  do  not 
think  that  future  examinations  will  essentially  change  the  published 
results,  though  a  more  detailed  State  survey  may  modify  them  to  some 
extent. 

During  the  summer  of  1866  I  made  a  very  successful  tour  to  the  Bad 
Lands  of  White  river,  passing  up  the  Niobrara  river  to  the  mouth  of 
Eapid  river,  then  to  the  head  of  Little  White  river,  examining  some 
portions  of  that  great  tertiary  basin  not  before  seen  by  me.  Several 
new  species  of  vertebrate  remains  were  found,  which  are  now  in  the 
possession  of  Dr.  Leidy  for  examination. 

*  Notes  explanatory  of  a  map  and  section  illustrating  the  geological  structure  of  the  coun- 
try bordering  on  the  Missouri  river,  &c,  May,  1857. 
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Sketch  of  physical  geography  of  the  Missouri  valley— Average  grade  of 
ascent  from  mississippi  to  the  base  of  the  rocky  mountains — black  hllls  — 
Laramie  range— Big  Horn  and  Wtnd  River  mountains— Different  geologi- 
cal FORMATIONS  OF  WHICH  THEY  ARE  COMPOSED — MISSOURI  RIVER  AND  ITS  TRIBU- 
TARIES— Yellowstone,  Big  Horn,  Tongue,  and  Powder  rivers— Muscle  Shell, 
Little  Missouri,  Big  Knife,  Heart,  Cannon  Ball,  Grand,  Moreau,  and  Big 
Chyenne  rivers— White  river,  Niobrara,  Platte,  Milk,  White  Earth, 
James,  Vermilion  and  Big  Sioux  rivers. 

The  physical  geography  of  the  Missouri  valley  will  be  spoken  of  in 
this  chapter,  or  so  far  as  it  relates  to  the  geology,  and  will  more  fully 
explain  the  geological  chart. 

Nearly  all  the  vast  area  west  of  the  Mississippi  may  be  divided  into 
mountain  and  prairie,  for  very  soon  after  passing  westward  from  Leaven- 
worth there  is  very  little  timber  to  be  seen  except  that  which  skirts  the 
streams.  This  consists  mostly  of  cotton  wood.  A  few  low  oaks  or  pines 
I  found  on  the  dry  hills,  and  here  and  there  an  elm  or  ash.  The  whole  sur- 
face is  undulating;  ridge  on  ridge  and  hill  on  hill  as  far  as  the  eye  can 
reach.  This  combination  of  mountain  and  prairie  may  be  said  to  com- 
prise what  is  generally  known  as  the  Rocky  Mountain  region.  As  we  pro- 
ceed westward  we  find  that  the  ascent  is  gradual,  at  first  not  more  than 
one  foot  per  mile,  gradually  increasing  until  we  approach  the  mountain 
elevations  where  the  grade  of  ascent  becomes  40  to  50  feet  per  mile.  If 
we  examine  in  their  order  some  of  the  barometric  profiles  which  have  been 
made  along  the  line  of  the  routes  explored  for  the  Pacific  railroad,  we  can 
readily  ascertain  the  gradual  ascent  toward  the  mountain  elevations. 

Leaving  St.  Louis  westward,  we  gradually  ascend,  passing  over  a 
prairie  country  for  the  most  part,  for  the  distance  of  nearly  800  miles, 
and  when  we  have  reached  an  elevation  of  0,000  feet  we  come  abruptly 
to  the  lofty,  rugged  peaks  which  compose  the  various  series  of  elevated 
ridges.  Examining  the  general  map  of  the  country  west  of  the  Missis- 
sippi, published  by  the  War  Department,  we  observe  that  the  immediate 
Rocky  Mountain  region  is  not  composed  of  merely  a  single  lofty,  up- 
heaved ridge  extending  across  the  continent,  but  a  vast  series  of  ridges 
or  ranges,  which,  taken  singly,  do  not  seem  to  have  any  definite  trend, 
but  when  viewed  in  the  aggregate  extend  across  the  map  in  a  direction 
nearly  northwest  and  southeast,  forming  a  zone  or  belt  500  to  1,000  miles 
in  width  from  east  to  west.  From  longitude  00°  westward  to  the  foot  of 
the  mountain  ridges  the  country  traversed  exhibits  the  true  typical 
prairie ;  no  timber  being  found  to  any  extent,  except  that  which  skirts  the 
streams.  From  thence  to  the  Pacific  coast  we  have  what  may  be  called 
the  true  mountain  portion,  which  is  composed  of  avast  number  of  ridges 
of  elevation,  interspersed  with  beautiful  valleys,  many  of  which  are 
remarkable  for  their  fertility.  Some  of  the  valleys  are  .pure  large  and 
surrounded  by  the  mountain  ridges  as  by  gigantic  walls. 

If  we  examine  the  barometrical  profile  constructed  by  Governor 
Stevens,  from  St.  Paul,  Minnesota,  to  the  foot  of  the  mountains  west- 
ward, we  find  that  the  former  locality  is  &2$  feet  above  the  sea  level. 
Near  the  mouth  of  the  Yellowstone,  070  miles  to  the  westward,  we  find 
that  the  elevation  is  2,010  feet  above  the  sea,  and  that  we  have  made  a 
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gradual,  almost  imperceptible  ascent  in  that  distance  of  1,172  feet,  or 
an  average  of  nearly  two  feet  to  the  mile.  As  Ave  approach  the  base  of 
the  mountain  ridges  the  ascent  continues  to  increase,  and  when  we  reach 
the  valley  of  Dearborn  river,  148  miles  further  west,  we  ascertain  that 
this  locality  is  1,001  feet  above  the  sea  level,  and  that  in  that  distance 
of  418  miles  Ave  have  ascended  2,081  feet,  or  nearly  five  feet  to  the  mile. 
The  Aralley  of  Dearborn  river  is  just  at  the  foot  of  the  mountains,  and  to 
that  point  the  country  traversed  belongs  to  the  true  type  of  the  western 
prairie. 

Again,  if  we  examine  the  prolile  commencing  at  Council  Bluffs  on  the 
Missouri  river  Ave  find  the  elevation  at  that  point  to  be  1,327  feet  aboA^e 
the  sea  level.  Thence  proceeding  westward  to  the  sources  of  Lodge  Pole 
creek,  at  the  base  of  the  Laramie  range  of .  mountains,  Ave  have  made  an 
ascent,  Avhile  thus  passing  over  the  prairie  region,  of  nearly  5,000  feet. 
We  thus  see  that  in  the  distance  of  550  miles  we  have  reached  an  eleva- 
tion of  3,000  feet  higher  than  our  starting  point  by  an  ascent  of  five  feet 
to  the  mile. 

Again,  glancing  at  the  profile  extending  from  Fort  Leavenworth  west- 
ward, Ave  obseiwe  that  at  the  Missouri  river  the  elevation  is  901  feet  above 
the  sea.  At  the  base  of  the  Laramie  range  of  mountains  059  miles  west, 
the  elevation  is  0,710  feet.  To  illustrate  the  increased  rapidity  of  ascent 
as' Ave  approach  the  vicinity  of  the  upland  ridges,  Ave  see  that  the  eleva- 
tion at  the  forks  of  the  Platte  is  3,000  feet  aboA'e  the  sea,  making  an 
ascent  from  the  Missouri  river  to  this  point,  a  distance  of  11*3  miles,  of 
2,090  feet,  or  about  five  feet  to  the  mile.  From  the  forks  of  the  Platte 
to  the  foot  of  the  Laramie  mountains,  a  distance  of  413  miles,  Ave  find 
an  increased  elevation  of  3,710  miles,  or  15  feet  to  the  mile.  After  reach- 
ing the  base  of  the  elevated  ridges,  the  ascent  is  more  or  less  abrupt, 
sometimes  rising  to  the  height  of  3,000  to  0,000  feet  aboAe  tin1  open 
prairie  country  around. 

We  might  continue  our  remarks  in  regard  to  the  profiles  still  further 
southward  with  similar  results,  but  we  haA^e  said  enough  to  indicate  the 
beautiful  unity  in  the  physical  deA^elopment  of  the  western  portion  of 
our  continent.  We  have  sIioavii  that  the  whole  country  west  of  the 
Mississippi  to  the  Pacific  may  be  regarded  as  a  \rast  plateau,  and  that 
it  Avas  gradually  eleATated  until  the  crust  of  the  more  central  portions 
Avas  strained  to  its  utmost  tension,  and  that  it  then  burst  and  along  here 
evolved  the  lofty  ranges  which,  taken  collectiA^ely,  now  pass  under  the 
name  of  the  Eocky  mountains. 

So  far  as  my  own  obseiwations  have  extended  there  appear  to  be  two 
types  of  mountain  eleA^ations,  namely :  those  elevations  which  have  a 
granite  nucleus  and  form  long  continuous  lines  of  fracture,  with  far  less 
irregularity  of  outline,  and  those  ranges  which  are  composed  of  erupted 
rocks  which  are  very  rugged  in  their  outline  and  irregular  in  their  trend. 
The  Black  Hill,  the  most  eastern  outlier  of  the  main  mountain  range, 
presents  an  excellent  illustration  of  the  first  type.  Very  little  Avas 
known  of  these  mountains  until  they  were  explored  in  the  summer  of 
1857,  by  an  expedition  placed  by  the  War  Department  under  the  com- 
mand of  Lieutenant  (1.  Iv.  Warren,  United  States  army,  to  which  expe- 
dition the  writer  was  attached  as  geologist  and  naturalist.  A  prelimi- 
nary report  of  this  results  of  this  exploration  was  presented  to  the  War 
Department  under  the  title  of  "Explorations  in  Nebraska  and  Dakota 
in  the  years  1855,  1850  and  1857." 

The  Black  Hills  lie  between  the  43d  and  45th  degrees  of  latitude  and 
the  103d  and  105th  parallels  of  longitude,  and  occupy  an  area  about 
100  miles  in  length  and  (JO  in  breadth.     Accordinffto  Lieutenant  Warren 
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the  shape  of  the  mass  is  elliptical  and  the  major  axis  trends  about  20° 
west  of  north.     The  base  of  these  hills  is  about  2,500  to  3,000  feet  above 
the  sea,  and  the  highest  peaks  G,700  feet.     The  whole  range  is  clasped 
as  it  were,  by  the  north  and  south  branches  of  the  Big  Shyenne  river' 
the  most  important  stream  in  this  region.     The  north  branch  passes 
along  the  northern  side  of  the  range,  receiving  very  many  of  its  tribu- 
taries and  most  of  its  waters  from  it,  but  takes  its  rise  far  to  the  west- 
ward of  the  range,  near  the  source  of  Powder  river,  in  the  " divide7' 
™7eeJ!  the  waters  of  the  Yellowstone  and  those  of  the  Missouri. 
Ihe  South  Fork  also  rises  in  the  same  divide,  flowing  along  the  south- 
ern base  ot  the  range,  and  also  receives  numerous  tributaries  which  have 
%  soi\rcef  in  ?*■     These  two  main  branches  unite  about  30  miles  east 
ot  the  Black  Hills,  forming  the  Big  Shyenne,  which  empties  into  the 
Missouri  about  00  miles  above  Fort  Pierre.     The  Moreau,  Grand,  Cannon 
ha  1,  and  other  rivers  flowing  into  the  Missouri  north  of  the  Shyenne 
and  south  of  the  Yellowstone,  rise  in  a  high  tertiary  divide  north  of  the 
Black  Hills,  and  are  for  the  greater  part  of  the  season  quite  shallow  and 
sometimes  nearly  dry,  but  the  Little  Missouri  derives  a  portion  of  its 
waters  from  the  Black  Hills  through  a  number  of  small  branches  which 
flow  from  the  northwestern  slope. 

We  thus  see  that  the  Black  Hills  do  not  give  rise  directly  to  any  im- 
portant stream,  if  we  except  the  Little  Missouri,  a  few  branches  of 
which  flow  from  springs  near  the  base  of  the  hills,  but  afford  a  compar- 
atively small  supply  of  water  from  that  source. 

We  will  now  allude  for  a  moment  to  what  we  believe  to  be  the  eco- 
nomical value  of  the  timber  in  the  Black  Hills  to  the  people  now  rap- 
idly settling  Dakota  Territory.    As  we  have  previously  remarked  in  this 
chapter,  these  hills  occupy  an  area  about  100  miles  inlength  and  about 
>0  in  breadth   or  0,000  square  miles.     I  think  it  is  safe  to  say  that  at 
Least  one-third  of  this  area,  or  about  2,000  square  miles,  is  covered  with 
excellent  pine  timber,  or  1,280,000  acres.     Now  the  next  question  arises, 
how  is  this  timber  to  be  made  available  I    As  I  have  before  remarked 
the  two  forks  of  the  Shyenne  river,  as  it  were,  clasp  the  Black  Hills, 
the  two  branches  passing  along  close  to  the  northern  and  southern  bor- 
ders ot  the  nil  Is.     Last  four  to  six  months  of  the  year  these  streams  are 
quite  high.     The  logs  could  be  cut  and  transported  to  the  sides  of  these 
streams  during  the  dry  season,  and  when  the  streams  are  high  in  the 
spring  of  the  year  they  could  be  taken  down  into  the  Missouri  river 
with  a  good  degree  of  safety  and  ease.     At  least,  that  is  my  impression. 
In  a  report  made  to  Lieutenant  G.  K.  Warren,  March  15,  1856  1  made 
use  ot  the  following  language  in  reference  to  this  matter:  " The  Black 
Mills  which  appear  in  the  distance,  and  derive  their  name  from  their 
(lark  and  gloomy  appearance,  contain  an  inexhaustible  quantity  of  the 
hnest  timber,  mostly  pine,  which  will  doubtless  remain  undisturbed  for 
many  years  to  come.     I  will,  however,  propose  a  plan  for  obtaining  this 
timber  and  rendering  it  useful  to  future  settlers ;  though  I  do  it  with  some 
Hesitation,  lest  it  may  seem  visionary.     The  left  fork  of  the  Shyenne 
passes  through  the  northern  portion  of  the  Black  Hills,  and  even  there 
is  a  considerable  stream,  from  30  to  50  yards  wide,     In  the  spring  the 
mer  is  much  swollen,  and  the  current  exceedingly  rapid,  and  the  tim- 

hf£  «  C  Af  aul-  t0  the  banks  of  the  river'  mi^nt  be  floated  down 

into  the  Missouri  with  considerable  safety  and  ease."  At  the  time  the 
above  was  written  I  had  seen  but  little  of  the  Black  Hills,  and  nothing 
ay  as  known  of  the  geography  of  the  forks  of  the  Shyenne. 

lie  geological  structure  of  the  Black  Hills  may  be  mentioned  briefly 
m  this  connection.     The  nucleus  or  central  portion  is  composed  of  red 
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feldspathic  granite,  with  a  series  of  metamorphie  slates  and  schists 
superimposed,  and  thence  upon  each  side  of  the  axis  of  elevation  the 
various  fossiliferous  formations  of  this  region  follow  in  their  order  to  the 
summits  of  the  cretaceous,  the  whole  inclining  against  the  granitoid 
rocks  at  a  greater  or  less  angle.  There  seems  to  be  no  unconformability 
in  the  fossiliferous  rocks,  from  the  Potsdam  inclusive  to  the  top  of  the 
cretaceous.  From  these  facts  we  draw  the  inference  that,  prior  to  the 
elevation  of  the  Black  Hills,  which  must  have  occurred  after  the  deposi- 
tion of  the  cretaceous  rocks,  all  these  formations  presented  an  unbroken 
continuity  over  the  whole  area  occupied  by  these  mountains.  This  is 
an  important  conclusion,  and  we  shall  hereafter  see  its  application  to 
other  ranges,  and  also  to  the  Rocky  Mountain  range  taken  in  the  aggre- 
gate. 

Proceeding  in  a  southwest  direction  from  the  Black  Hills,  we  find,  that 
there  are  ample  proofs  of  the  connection  of  these  hills  with  the  Laramie 
mountains  through  a  low  anticlinal  which  can  be  followed  for  many 
miles.  It  is  sometimes  concealed  by  the  recent  tertiary  beds,  but  it 
reappears  at  different  points.  By  the  Laramie  mountains  we  designate 
those  eastern  ranges  which  extend  from  the  Red  Buttes  southward  to 
the  Arkansas.  This  range,  when  examined  in  detail,  is  composed  of  a 
large  number  of  smaller  ranges,  all,  as  far  as  I  have  observed,  of  the 
true  granitic  type.  The  trend  of  the  whole  group  is  very  nearly  north 
and  south,  northward  as  far  as  Fort  Laramie,  where  they_make  an 
abrupt  flexure  around  to  the  west  and  northwest,  and  gradually  cease 
or  die  out  at  the  Red  Buttes.  From  this  point,  westward  and  northward, 
there  is  a  space  of  from  20  to  40  miles  in  width  destitute  of  mountain 
elevations,  though  the  strata  exhibit  evidences  of  dislocation  or  crust 
movements. 

Geologically  the  Laramie  range  is  also  composed  of  a  granitoid  nu- 
cleus, with  the  fossiliferous  formations,  Silurian,  carboniferous,  red  arena- 
ceous beds,  (triassic,)  Jurassic,  cretaceous,  and  in  many  places  lignite 
tertiary,  inclining  from  each  side  of  a  central  axis  at  various  angles.  It 
is  from  these  mountains  that  the  numerous  branches  of  the  Platte  have 
their  sources,  extending  a  distance  of  nearly  400  miles.  From  the 
observations  which  I  have  made  in  this  range,  it  seems  to  me  that  the 
conclusion  is  plain  that  all  the  above-named  rocks,  in  a  nearly  or  quite 
horizontal  position,  were  continuous  over  the  whole  area  at  present 
occupied  by  it  some  time  during  the  tertiary  period. 

The  most  important  outlier  of  the  Rocky  mountains,  on  the  eastern 
slope,  is  the  Big  Horn  range,  which,  though  somewhat  irregular  in  the 
shape  of  its  mass,  has  a  general  trend  nearly  northwest  and  southeast. 
It  occupies  an  area  about  180  miles  in  length  and  50  in  breadth.  Near 
latitude  43i°  and  longitude  102°  the  line  of  fracture  seems  to  have  par- 
tially died  out,  as  it  were,  toward  the  south  or  southeast,  and  to  have 
made  a  gradual  flexure  around  to  the  west,  the  whole  range  soon  losing- 
its  granitoid  character,  and  becoming  entirely  composed  of  mere  modern 
eruptive  rocks.  The  eruptive  portion  continues  westward  until  it  joins 
on  to  the  Wind  River  range,  near  the  sources  of  Wind  river.  At  the 
southern  end  of  the  Big  Horn  mountains  we  can  trace  a  single  low  anti- 
clinal across  the  prairie  connecting  these  mountains  with  the  Laramie 
range  at  the  Red  Buttes,  on  the  North  Platte.  We  also  know,  by  the 
position  of  the  sedimentary  beds  upheaved  along  the  mountains,  that 
these  mountains  also  form  a  connection  with  the  Wind  River  range  by 
the  gradual  flexure  westward  of  the  eruptive  rocks.  The  central  por- 
tion of  these  mountains  is  also  composed  of  granite  and  granitoid  rocks, 
with  the  same  series  of  fossiliferous  formations,  inclining  at  various 
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angles  from  each  side  of  the  axis  of  elevation,  as  are  seen  around  the 
Black  Hills  and  along  the  Laramie  mountains.  Some  of  the  more  lofty 
peaks  are  from  8,000  to  12,000  feet  above  the  sea,  and  are  covered  with 
perpetual  snow.  We  think  that  the  evidence  is  quite  conclusive  that, 
up  to  the  time  of  the  accumulation  of  a  large  portion  of  the  lignite  ter- 
tiary beds,  all  these  formations,  from  the  Silurian  to  the  true  lignite  strata 
inclusive,  were  in  a  horizontal  position,  extending  continuously  over  the 
whole  area  occupied  by  the  mountains:  but,  as  they  were  slowly  ele- 
vated, the  central  portions  were  removed  by  the  erosive  action  of 
water.  The  eruptive  portion  which  unites  the  Big  Horn  range  with  the 
Wind  River  mountains  is  exceedingly  picturesque,  presenting  the  apj)ear- 
ance  of  a  connected  series  of  basaltic  cones,  and  so  rugged  and  inacces- 
sible are  they  that  the  persevering  trappers  have  never  been  able  to 
penetrate  them  in  their  hunting  explorations. 

Like  the  Black  Hills,  the  Big  Horn  range  does  not  give  rise  to  many 
important  sub-hydrographieal  basins.  The  largest  stream  in  this  region, 
and  one  which  gives  name  to  the  mountains,  rises  in  the  Wind  River  range, 
passes  through  the  Big  Horn  mountains,  and  unites  with  the  Yellow- 
stone about  70  miles  to  the  southward.  Before  reaching  the  mountains 
it  takes  the  name  of  Wind  river,  and  assumes  the  name  of  Big  Horn 
after  emerging  from  them.  This  range,  however,  constitutes  quite  an 
Important  feeder  to  the  Yellowstone.  Powder  river,  which  rises  in 
this  range  by  numerous  branches,  drains  a  large  area,  mostly  lignite 
tertiary,  and  pours  a  considerable  volume  of  water  into  the  Yellow- 
stone, near  longitude  105^°  and  latitude  4(>i°.  Tongue  river  is  the  next 
most  important  stream  which,  though  not  draining  so  great  an  area  as 
Powder  river,  empties  into  the  Yellowstone  a  much  larger  volume  of 
water. 

The  Medicine  Bow  and  Sweetwater  mountains  appear  to  be  of  the 
same  character,  for  the  most  part ;  but  on  the  east  side  of  the  Sweet- 
water river  the  evidence  of  igneous  action  is  shown  on  a  large  scale. 
The  ancient  volcanic  material  would  seem  to  have  been  elevated  to  a 
great  height  in  but  a  partially  fluid  condition,  and  then  to  have  gradually 
cooled,  affecting  to  a  greater  or  less  extent  the  fossiliferous  strata  in 
contact. 

Near  the  junction  of  the  Popo  Agie  with  Wind  river,  we  come  in  full 
view  of  the  Wind  River  mountains,  which  form  the  dividing  crest  of  the 
continent.  The  streams  on  the  one  side  flowing  into  the  Atlantic,  and 
those  on  the  other  into  the  Pacific.  This  range  is  also  composed,  to  a 
large  extent,  of  red  and  gray  feldspathic  granite,  with  the  fossiliferous 
rocks  inclining  high  upon  its  sides.  After  passing  tin1  sources  of  Wind 
river,  the  mountains  appear  to  be  composed  entirely  of  eruptive  rocks. 
Even  the  Three  Tetons,  which  raise  their  summits  11,000  feet  above  the 
ocean  level,  are  formed  of  very  compact  basaltic  rock.  The  Wasatch 
and  Green  River  ranges,  where  we  observed  them,  have  the  same  igneous 
origin,  and  tin1  mountains  all  along  the  sources  of  the  different  branches 
of  the  Columbia  exhibit  these  rocks  in  their  full  force.  In  Pierre's  Hole, 
Jackson's  Hole,  and  other  valleys  surrounded  by  upheaved  ridges,  these 
ancient  volcanic  rocks  seem  to  have  been  poured  out  over  the  country, 
and  to  have  cooled  in  layers,  giving  to  vast  thicknesses  of  the  rocks  the 
appearance  of  stratified  beds. 

The  mountains  about  the  sources  of  the  Missouri  and  Yellowstone 
rivers  are  of  eruptive  origin,  and  in  the  valley  of  the  Madison  fork  of 
the  Missouri  are  vertical  walls  of  these  ancient  volcanic  rocks  1,000  to 
1,500  feet  in  height,  exhibiting  the  appearance  of  stratified  deposits,  dip- 
ping at  a  considerable  angle.     As  we  pass  down  the  Madison  we  find 
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some  beds  of  feldspathie  rocks  and  mica  and  clay  slates  beneath  the 
eruptive  layers,  dipping  at  the  same  angle.  After  passing  the  divide 
below  the  Three  Forks  of  the  Missouri,  we  see  a  number  of  partially 
detached  ranges,  which  appear  to  be  of  the  same  igneous  character.  In 
the  Belt,  Highwood  mountains,  and  indeed  all  along  the  eastern  slope 
in  this  region,  we  find  continual  evidence  of  the  outpouring  of  the  fluid 
material  in  the  form  of  surface  beds  or  in  layers  thrust  between  thetos- 
siliferous  strata.     These  igneous  beds  thin  out  rapidly  as  we  recede  from 


Little  Kocky  moun tains  seem  to  be  composed  for  the  most  part  oi  granite 
and  other  rocks,  with  igneous  protrusions  here  and  there.  1  had  sup- 
posed, from  the  observations  made  in  my  former  explorations,  that  the 
central  portions  of  our  mountain  ranges  are  composed  of  feldspathie 
granite,  and  to  a  certain  extent  this  is  true  of  the  more  eastern  outliers, 
but  the  observations  during  this  expedition  have  convinced  me  that 
these  rocks,  which  I  have  classed  as  eruptive,  compose  by  far  the  greater 
portion  of  the  mountain  masses  of  the  west. 

"  In  this  connection  I  have  thought  it  best  to  remark  more  systemati- 
cally in  regard  to  the  principal  rivers  that  drain  this  immense  area  of 
country.  The  Missouri  river  and  its  tributaries  forms  one  of  the  largest 
as  well  as  most  important  hvdrographical  basins  in  America.  It  drains 
an  area  of  nearly  or  quite  1,000,000  square  miles.  Taking  its  rise  in  the 
loftiest  portion  of  the  liocky  mountains,  near  latitude  44°,  longitude  llo°, 
it  flows  northward  in  three  principal  branches,  Madison,  Gallatin,  and 
Jefferson  forks,  to  their  junction,  and  then  proceeds  onward  until  it 
emerges  from  the  gate  of  "the  mountains,  a  distance  of  nearly  200  miles  ; 
it  then  bends  to  the  westward,  flowing  in  this  direction  to  the  entrance 
of  White  Earth  river,  a  distance  of  nearly  500  miles  ;  it  then  gradually 
bends  southward  and  southwestward  to  its  junction  with  the  Mississippi, 
a  distance  of  1,500  to  2,000  miles.  The  branches  which  form  the  sources 
of  the  Missouri  rise  in  the  central  portions  of  the  Rocky  mountain  range, 
flowing  through  granitic,  basaltic,  and  the  older  sedimentary  rocks  until 
it  emerges  from  the  gate  of  the  mountains,  when  the  tnassic  and  Jurassic 
are  shown.  The  falls  of  the  Missouri,  extending  for  a  distance  of  20  or  o0 
miles,  cut  their  way  through  a  great  thickness  of  compact  tnassic  rocks. 
Below  the  falls  the  channel  makes  its  way  through  the  soft  yielding  clays 
and  sands  of  the  cretaceous  beds  for  about  250  miles,  with  the  exception 
of  the  Judith  tertiary  basin,  which  is  about  40  miles  in  length.  The  cre- 
taceous beds  continue  extending  nearly  to  the  mouth  of  Milk  river,  where 
the  lignite  tertiary  formations  commence.  These  are  also  composed  ot 
sands,  marls,  and  clays,  as  the  character  of  the  valley  will  show.  The 
river  flows  through  these  tertiary  rocks  to  the  mouth  of  Heart  river 
below  Fort  Union,  a  distance  of  nearly  250  miles,  where  the  cretaceous 
rocks  come  to  the  surface  again.  These  latter  rocks  extend  nearly  to 
Council  Bluffs,  a  distance  of  over  500  miles.  I  have  estimated  the  dis- 
tances in  a  straight  line  as  nearly  as  possible.  .lust  above  Council  ldutts 
the  coal  measure  limestones  commence,  and  the  valley  oi  the  Missouri 
gradually  becomes  more  restricted,  though  it  is  of  moderate  width  even 
below  the  mouth  of  the  Kansas. 

The  Yellowstone  river  is  by  far  the  largest  branch  ot  the  Missouri, 
and  for  400  miles  from  its  mouth  up  it  seems  to  be  as  large  as  the  Missouri 
itself  from  Fort  Union  to  Fort  Pierre.  It  is  navigable  for  large  steamers 
dm  in-  the  spring  and  early  summer  for  300  to  400  miles  above  itsjunc- 
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tion  with  the  Missouri.  This  river  also  takes  its  rise  in  the  main  divide 
of  the  Rocky  mountains,  near  latitude  44£°  and  longitude  110°,  in  a  lake, 
as  some  suppose,  called  Yellowstone  lake,  which  is  about  GO  miles  long 
and  10  to  20  wide.  Its  channel  is  formed  in  rocks  similar  to  that  of  the 
Missouri,  about  400  miles  of  its  course  passing  through  lignite  tertiary 
beds.  The  character  of  its  valley  is  very  similar  to  that  of  the  Missouri. 
Most  of  the  important  branches  of  this  river  I  have  alluded  to  in  the 
preceding  portion  of  this  chapter.  Tongue  and  Powder  rivers,  which 
are  quite  long  branches,  have  their  origin  in  the  Big  Horn  mountains, 
their  channels  cutting  through  the  different  rocks  that  surround  the  Big 
Horn  range.  Tongue  river  is  nearly  150  miles  in  length,  and  flows  for 
the  most  part  through  the  soft  yielding  rocks  of  the  lignite  tertiary. 
Powder  river  is  from  250  to  300  miles  in  length,  and  also  flows  nearly 
all  its  course  through  the  same  tertiary  beds  as  Tongue  river. 

Passing  below  Fort  Union  we  observe  on  the  right  side  of  the  Mis- 
souri liver  several  large  rivers,  as  Little  Missouri,  Big  Knife,  Heart, 
Cannon  Ball,  Grand,  Moreau,  and  Big  Shyemie.  The  Little  Missouri 
receives  a  small  portion  of  its  waters  from  the  Black  Hills,  but  most  of 
its  branches  have  their  origin  in  the  prairie.  The  Big  Shyenne,  though 
receiving  most  of  its  waters  from  the  Black  Hills,  takes  its  rise  far 
west  of  the  hills  in  the  tertiary  beds ;  but  after  flowing  past  the  Black 
Hills  wears  its  channel  through  the  cretaceous  beds  of  Nos.  4  and  5  of 
the  section.  The  other  rivers  mentioned  above  take  their  rise  in  the 
legnite  tertiary  beds,  near  the  eastern  base  of  the  Black  Hills,  and  flow 
through  lignite  tertiary  rocks  until  very  near  or  quite  to  their  junction 
with  the  Missouri. 

The  Teton  river  takes  its  origin  in  the  northwestern  river  of  the  White 
River  tertiary,  runs  nearly  east,  for  the  most  part  through  formations 
Nos.  4  and  5  of  the  cretaceous  period.  It  drains  an  area  about  100  miles 
in  length  and  30  to  50  miles  in  width.  The  next  most  prominent  stream 
is  White  River,  which  is  noted  for  its  relations  to  the  Bad  Lands,  and 
giving  name  to  one  of  the  most  remarkable  tertiary  deposits  in  the 
world.  It  takes  its  rise  in  the  prairie  near  latitude  42*°  and  longitude 
104° ;  flows  for  a  time  in  a  northeast  direction,  then  bends  around  so  as 
to  enter  the  Missouri  a  little  south  of  east  near  latitude  43°  41'  and  longi- 
tude 1)9  h°.  Kearly  its  entire  course  is  through  the  White  River  tertiary 
beds,  and  for  the  greater  part  of  the  year  its  waters  are  so  full  of  sedi- 
ment that  they  are  quite  unlit  for  use.  When  they  stand  for  a  time  a 
thick  scum  accumulates  on  the  surface  which  has  much  the  color  and 
consistency  of  cream.  The  water  itself  looks  much  like  very  turbid 
lime-water  and  is  very  astringent  to  the  taste.  It  has  generally  a  wide 
open  valley,  tolerably  well  wooded,  and  abounding  in  fine  grass,  and 
has  always  been  a  favorite  resort  lor  the  Indians.'  The  road  between 
Ports  Laramie  and  Pierre  passes  along  the  valley  for  a  considerable  dis- 
tance, through  some  of  the  most  picturesque  scenery  in  the  west.  It 
has  numerous  branches,  but  the  only  one  of  importance  is  called  the 
South  Pork,  and  is  nearly  as  large  and  long  as  the  main  stream.  It 
drains  an  area  about  250  miles  in  length  and  40  to  GO  in  breadth. 

The  Niobrara  river  is  the  next  most  important  stream,  and  as  the  area 
drained  by  this  stream  has  been  the  subject  of  much  interest  to  the 
inhabitants  of  Nebraska  and  Dakota,  I  take  the  liberty  of  quoting  the 
minute  and  excellent  description  of  Lieutenant  Warren  :*  "  The  Niobrara 
being  a  stream  heretofore  unknown,  and  one  in  which  the  people  of 


*  Letter  to  Hon.  G.  W.    Jones,  relative  to  bis  explorations  of  Nebraska  Territory,  Jan- 
uary, 185H. 
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Nebraska  feel  much  interest,  I  shall  describe  it  in  detail.  The  area 
occupied  by  the  Niobrara  is  about  450  miles  in  length  from  east  to  west, 
and  from  40  to  (50  miles  in  width  from  north  to  south." 

The  next  sub-hydrographical  basin,  and  perhaps  in  many  respects  the 
most  important  one  in  the  Missouri  valley,  is  that  of  the  Platte,  which 
empties  into  the  Missouri  river  near  latitude  41°  3'  24".  Its  valley  forms 
a  natural  grade  for  a  railroad  to  the  foot  of  the  mountains,  and  already 
one  has  been  constructed  from  Omaha  City,  305  miles,  and  before  this 
report  will  be  given  to  the  world,  it  will  doubtless  be  completed  to  the 
foot  of  the  mountains. 

The  Platte  river  takes  its  rise  in  the  Laramie  range,  and  tlows  for  the 
greater  part  of  its  course  through  the  more  recent  beds  of  the  tertiary 
deposits.  The  area  drained  by  this  river  must  be  at  least  000  miles 
from  east  to  west,  and  80  to  150  from  north  to  south.  Although  a  wide 
stream,  1,000  yards  or  more,  the  water  is  so  shallow  and  the  channel  so 
shifting  that  it  can  never  be  rendered  navigable  even  for  Mackanaw 
boats.  Even  the  fur  traders  have  never  been  able  to  rely  for  the  trans- 
portation of  their  furs  and  skins. 

On  the  left  or  north  side  of  the  Missouri  there  are  comparatively  few 
branches,  the  principal  of  which  are  Milk,  White  Earth,  James,  Ver- 
milion, and  Big  Sioux.  The  three  last  named  rise  in  the  far  north  and 
flow  through  a  much  more  rocky  region  and  over  a  stony  bed,  and  their 
waters  as  they  pour  them  into  the  Missouri  contain  far  less  sediment 
then  any  of  the  others.  Indeed,  most  of  the  rivers  previously  described 
flow  through  a  more  or  less  barren  country,  with  a  thirsty  atmosphere  and 
a  still  more  thirsty  soil,  and  on  their  way  to  the  Missouri  they  lose  nearly 
or  quite  all  their  waters.  Many  of  these  long  rivers,  as  Grand,  Cannon 
Ball,  and  Shyenne,  in  the  autumn  frequently  become  so  dry  as  to  cease  to 
be  running  streams,  while  perhaps  100  miles  above  their  mouths  if  in  the 
vicinity  of  some  mountain,  there  is  a  full  supply  of  water.  The  Muscle- 
shell  river  is  a  fine  example.  Toward  the  source  of  this  river  it  is  a  fine 
running  stream ;  in  the  dry  season  it  is  lost  almost  entirely  before  reaching 
the  Missouri.  Much  more  might  be  said  in  this  connection,  but  enough 
has  been  written  to  enable  the  reader  to  comprehend  to  some  extent  the 
vast  geographical  area  drained  by  the  Missouri  river  and  its  tributaries. 


CHAPTER   II. 

SYSTEM   OF   GEOLOGICAL   FORMATIONS   IN    THE   NORTHWEST. 

Granite,  azoic  and    eruptive   rocks— Lower    Silurian  Potsdam  sandstone- 
Carboniferous     ROCKS,    TRIASSIC     AND     JURASSIC— CRETACEOUS  ROCKS,    LOWER 

series— General  section  of  the  cretaceous  rocks  of  the  northwest- 
Dakota  group— Fort  Benton  croup— Niobrara  division— Relations  of  the 
lower  cretaceous  series  of  the  northwest  to  subdivisions  at  foreign 
localities— Upper  cretaceous  series  of  the  northwest — Fort  Pierre 
group— Fox  Hill  beds— Relations  of  the  upper  cretaceous  series  of  the 
northwest  to  european  divisions — tertiary  rocks — general  section  of 
the  tertiary  rocks  of  the  northwest — fort  union  or  great  lignite 
group — Wind  River  deposits— White  River  group— Loup  River  beds. 

The  observations  which  have  already  been  made  in  regard  to  the 
geology  of  the  northwest,  have  served  to  fix  upon  a  permanent  basis 
the  various  geological  formations  that  exist  there.  In  order  that  the 
succeeding  chapters  maybe  better  understood,  1  have  thought  it  best  to 
introduce  in  this  chapter  the  brief  descriptions  of  the  different  geologi- 
cal divisions,  from  a  paper  prepared  for  the  Academy  of  Natural  Sciences 
at  Philadelphia,  and^  published  in  December,  1861,  by  Mr.  F.  B.  Meek 
and  the  writer,  soon*after  my  return  from  the  west  as  geologist  to  the 
exploring  expedition  to  the  head-waters  of  the  Missouri  and  Yellowstone 
rivers,  under  the  command  of  Captain  William  F.  Raynolds,  topograph- 
ical engineer.  In  a  subsequent  portion  of  this  report,  under  the  head  of 
general  geology,  1  shall  give  a  more  detailed  account  of  each  of  the 
divisions  named,  with  lists  of  the  fossils  known  to  be  found  in  each. 
The  object  of  this  chapter  is  to  render  the  narrative  portion  of  the  report 
more  intelligible.  The  rocks  observed  in  the  northwest  belong  to  the 
different  geological  periods  in  the  following  order: 
I.  Granite,  stratified  azoic,  and  eruptive  rocks. 
II.  Potsdam  sandstone,  (silurian..) 

III.  Carboniferous  rocks,  including  Peruvian. 

IV.  Triassic  or  red  arenaceous  deposits. 
V.  Jurassic  beds. 

VI.  Cretaceous  with  its  divisions. 
VII.  Tertiary  deposits. 

VIII.  The  various  superficial  deposits. 

It  will  be  sufficient  to  remark  here  that  the  first  division  forms  the 
nucleus  of  the  various  mountain  chains.  By  granite  or  granitoid  I 
mean  those  unstratiiied  crystalline  rocks  which  hold  a  lower  position 
than  any  of  the  stratified  deposits,  and  for  the  most  part  possess  a  uni- 
form character,  forming  the  central  portions  of  the  larger  mountains; 
by  stratified  azoic,  a  series  of  non-fossiliferous  stratified  beds,  apparently 
sedimentary  between  the  granite  and  Potsdam  sandstone;  and  by  erup- 
tive rocks,  those  which  have  been  melted  by  volcanic  heat  and  brought 
to  the  surface  in  a  more  or  less  fluid  condition  at  various  periods.  The 
carboniferous  rocks  form  a  belt  or  zone  around  all  the  mountain  eleva- 
tions— as  also  the  red  arenaceous  deposits,  or  triassic  beds.  Although 
the  evidence  is  not  perfect,  it  is  generally  understood  among  geologists 
that  these  red  beds  are  of  triassic  age. 
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LOWER  SILURIAN  (PRIMORDIAL)  ROOKS. 

In  March,  1858,  Ave  announced  in  a  paper  read  before  the  academy, 
that  we  had  identified  fossils  of  the  age  of  the  Potsdam  sandstone 
among  the  collections  brought  by  Lieutenant  Warren's  expeditions 
from  the  Black  Hills,  Nebraska.  Previous  to  that  time  no  organic 
remains  of  that  age  had  been  recognized,  either  from  there  or  from  the 
Eocky  Mountain  ranges  further  west.  The  specimens  then  identified  by ' 
us  were  collected  by  one  of  the  writers,  (Dr.  H.)  who  acted  as  geologist 
of  Lieutenant  Warren's  expedition.  They  consist  of  LinguJa  prima,  L. 
antiqua,  and  an  oholella  with  fragments  of  a  trilobite  of  primordial  type, 
similar  to  some  of  those  occurring  in  rocks  of  that  age  in  Wisconsin. 
In  the  following  pages  of  this  paper  we  give  descriptions  of  apparently 
the  same  trilobite  mentioned  above,  and  of  a  small  pteropod?  of  the  genus 
puginuculus,  from  the  primordial  or  Potsdam  sandstone  at  a  locality  near 
the  head  of  Powder  river  on  Big  Horn  mountains,  a  part  of  the  Eocky 
Mountain  range,  near  latitude  43°  30'  north,  longitude  108°  west.  These 
fossils  were  collected  by  one  of  the  Avriters,  (Dr.  Hay  den,  wiio  acted  as 
geologist  of  Captain  Eaynolds's  expedition,)  from  a  brownish,  somewhat 
laminated,  sandstone,  also  containing  a  llngida  apparently  identical  with 
L.  antiqua^biit  smaller- than  the  average  size  of  that  shell.  At  this  and 
other  localities  along  the  Eocky  mountains,  west  of  the  Black  Hills,  as 
well  as  the  latter,  this  rock  was  seen  resting  either  directly  upon  granitic 
masses,  or  ancient  upheaved  metamorphic  slates.  At  the  Black  Hills  it 
is  usually  only  from  50  to  80  feet  in  thickness,  but  in  the  Big  Horn 
mountains  it  sometimes  attains  a  thickness  of  200  feet.  Up  to  this 
time  Ave  have  no  positiA  e  evidence  of  the  existencefof  any  of  the  usually 
succeeding  Silurian  and  devonian  rocks,  throughout  all  this  region,  north 
of  the  South  Pass,  latitude  42°  31'  north,  longitude  109°  Avest.  From 
the  latter  locality  Ave  have  identified  specimens  of  Hal  y  sites  eatenulata 
and  a  few  other  fossils  probably  of  upper  Silurian  age.*  North  of  this, 
hoAveA7er,  so  far  as  we  knoAV,  the  primordial  sandstones  are  directly  suc- 
ceeded by  heaAy  deposits  of  carboniferous  age,  of  arenaceous  and  more 
or  less  pure  limestone.  Surmounting  the  latter,  there  Avere  also  seen 
occasional  local  beds  of  magnesian  limestones  of  the  same  age,  and  con- 
taining some  of  the  same  fossils  as  those  referred  by  us  and  others  in 
eastern  Kansas  to  the  Penman  epoch.  As  it  is  our  purpose,  hoAvever, 
to  confine  our  remarks  more  particularly  to  the  strata  from  which  the 
fossils  described  in  this  paper  Avere  obtained,  Ave  pass  on  to  the 

JURASSIC   ROCKS. 

Iii  a  paper  already  referred  to,  (published  by  us  in  the  March  number 
of  the  proceedings  for  1858,)  Ave  announced  that  Ave  had  identified  Juras- 
sic types  of  fossils  among  the  collections  brought  in  from  the  Black 
Hills  by  Lieutenant  Warren's  expedition.  So  far  as  Ave  knoAV,  these 
were  the  first  true  Jurassic  fossils  eArer  identified  from  the  region  of  the 
Eocky  mountains.  In  April,  1800,  oik1  of  the  writers,  (F.  B.  M.,)  and 
Mr.  Henry  Engelmann,  recognized  some  of  the  same  species  along  with 
a  few  new  forms,  in  the  collections  brought  by  Captain  Simpson's  expe- 
dition, from  equivalent  beds  at  Eed  Bnttes  on  the  North  Platte,  and 
from  near  Uintah  and  Weber  river  in  Utah.t 

The  specimens  of  this  age,  collected  during  Captain  Raynolds's  expedi- 
tions, are,  in  part,  from  near  the  head  of  Wind  River  valley,  in  the 
Eocky  mountains,   latitude    43°    30'  north,  longitude  110°  west,    and 

*  Transactions  American  Philosophical  Society,  Mar  ch  4,  1859,  page  137. 
t  See  Proceedings  of  the  Academy,  April,  I860,  page  129. 
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from  Big  Horn  mountains,  latitude  43°  30'  north,  longitude  108°  west. 
At  both  of  these  localities,  at  the  Black  Hills,  and  at  the  Bed  Buttes, 
on  the  North  Platte,  as  well  as  at  the  other  localities  already  mentioned 
in  Utah,  the  rocks  containing  these  Jurassic  fossils  consist  of  a  series  of 
grayish,  ash-colored  and  red  argillo-calcareous,  more  or  less  gritty,  strata, 
with  beds  of  soft  dark-brown  and  reddish  sandstones.  These  beds 
preserve  a  remarkable  uniformity  of  character  taken  as  a  group,  wher- 
ever they  have  been  seen,  and  need  never  be  confounded  with  the  creta- 
ceous or  tertiary  rocks  so  widely  distributed  over  the  northwestern 
territories,  even  where  no  fossils  are  to  be  found.  They  are  usually  only 
seen  as  we  approach  the  mountains,  near  which  they  rise  from  beneath 
the  cretaceous  strata. 

The  organic  remains  found  in  these  series  present,  both  individually 
and  as  a  group,  very  close  affinities  to  those  in  the  Jurassic  epoch  in  the 
Old  World ;  so  close  indeed,  that  in  some  instances,  after  the  most  careful 
comparisons  with  figures  and  descriptions,  we  are  left  in  doubt  whether 
they  should  be  regarded  as  distinct  species,  or  as  varieties  of  well  known 
European  Jurassic  forms.  Among  those  so  very  closely  allied  to  foreign 
Jurassic  species  may  be  mentioned  an  ammonite  we  have  described  under 
the  name  of  A.  cordifonnis,  which  we  now  regard  as  probably  identical 
with  A.  eordatus,  of  Sowerby ;  a  gryphcea  we  have  only  been  able  to  dis- 
tinguish as  a  variety  from  G.  calciola,  Quenstedt ;  a  pecten,  scarcely  dis- 
tinguishable from  P.  lens,  Sowerby ;  a  modiola,  very  closely  allied  to  M. 
cancellata,  of  Goldfuss ;  a  ueJemnite,  agreeing  very  nearly  with  B.  excen- 
triciis,  Blainville,  &c. 

At  the  same  time  that  the  fossils  of  this  group  of  strata  are  gener- 
ally so  closely  analogous  to  known  Jurassic  species  of  the  Old  World, 
they  are  all  clearly  distinct  from  any  of  those  found  in  our  cretaceous 
rocks  above.  In  short,  their  Jurassic  age  is  as  susceptible  of  demonstra- 
tion, both  upon  stratigraphical  and  pala^ontological  evidence,  as  that  of 
succeeding  rocks  above  them,  or  any  part  of  the  green  sands  of  New 
Jersey,  belong  to  the  cretaceous  epoch.  The  facts,  likewise,  nearly  all, 
as  we  have  mentioned  on  former  occasions,  point  to  the  conclusion  that 
they  hold  a  rather  low  position  in  the  Jurassic  system.  At  nearly  all 
the  localities  already  mentioned,  where  these  well-marked  Jurassic  rocks 
occur,  there  is,  at  their  base,  a  more  or  less  extensive  series  of  brick-red 
strata,  consisting  of  fine-grained  areno-argillaceous  material,  with  local 
intercalated  beds  of  gypsum.  These  red  strata  seem  to  be  nearly  always 
destitute  of  organic  remains,  but  from  their  position  we  have  been 
inclined  to  regard  them  as  probably  of  triassic  age.  During  Captain 
Baynolds's  expedition,  however,  some  fossiliferous  seams  were  found 
near  their  base,  probably  300  feet  below  the  horizon  of  the  beds  con- 
taining so  many  Jurassic  fossils.  Among  these  we  recognize  one  Lin- 
gula  brevirostra,  and  Monotis  curta,  Hall,  sp.,  both  of  which  are  common 
in  the  beds  containing  the  Jurassic  fossils  at  the  Black  Hills.  From  this 
fact  we  are  inclined  to  think  that  at  least  a  large  part  of  the  red,  gyp- 
sum-bearing strata  of  this  region  should  also  be  included  in  the  Jurassic 
system.  These  beds  augment  greatly  in  thickness  as  we  go  southward, 
and,  as  Dr.  Newberry  and  others  have  shown,  similar  if  not  equivalent 
strata  are  developed  on  a  grand  scale  in  New  Mexico.  Whether  this 
vast  series  of  red  beds  in  the  southwest  belongs  to  the  Jurassic  or  tri- 
assic epoch,  or  whether  they  represent  both  in  part,  are  questions  it 
would  be  wandering  from  our  subject  to  attempt  to  discuss  here. 

CRETACEOUS   ROCKS,  (LOWER  SERIES.) 

In  our  paper  of  March,  1858,  already  cited,  we  mentioned  having 
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recognized  fresh  or  brackish- water  shells  in  Lieutenant  Warren's  collec- 
tions from  the  southwest  base  of  the  Black  Hills,  obtained,  apparently, 
from  the  base  of  the  cretaceous  series  of  that  region.  These  fossils  con- 
sist of  a  lima,  a  small  planorbiSj  and  fragments  of  some  small  univalves 
like paludina,  all  of  which  were  found  associated  withitn  perfect  speeimens 
of  ostrea.  The  beds  containing  these  fossils  present  a  somewhat  mixed 
character,  being  composed  in  part  of  light-gray  clays  and  purple  argillo- 
calcareous  seams.  The  fresh- water  shells  were  found  in  the  latter  hard 
seams,  which  sometimes  assume  nearly  the  aspect  and  composition  of  a 
true  limestone.  This  formation  rests  directly  upon  the  Jurassic  strata, 
and  seems  to  pass  beneath  the  older  cretaceous  beds.*  Among  Captain 
Raynolds's  collections,  now  before  us,  from  the  head  of  Wind  River  valley, 
we  also  recognize,  from  a  precisely  similar  bed,  fragments  of  a  unid, 
with  great  numbers  of  a  mclania,  and  a  beautiful  little  neritclla,  which, 
although  completely  mineralized,  retains  its  original  zigzag  bands  of 
dark  and  light  colors.! 

The  bed  containing  these  fossils  here,  like  that  at  the  Black  Hills,  rests 
directly  upon  the  Jurassic  strata,  and  appears  to  dip  beneath  the  creta- 
ceous, while  its  fossils  are  in  exactly  the  same  state  of  preservation  as 
those  collected  at  the  Black  Hills.  As  it  differs  at  both  these  localities 
in  its  lithological  characters,  from  all  of  the  Avell-defined  tertiary  beds  of 
the  northwest,  and  its  fossils  are  not  only  clearly  distinct  from  the  known 
tertiary  forms  of  that  region,  but  all  present  a  more  ancient  .aspect,  we 
are  still  inclined  to  think  it  really  holds  a  position  near  the  lower  part 
of  the  cretaceous  series  of  that  region.  Until  this  can  be  determined, 
however,  upon  stratigraphical  evidence,  we  do  not  feel  warranted  in 
assigning  this  formation  a  place  in  the  general  section  of  the  creta- 
ceous rocks  of  the  northwest,  since  it  may  prove  to  be  of  tertiary,  or 
even  x^ossibly  of  Jurassic  age.  For,  as  all  palaeontologists  are  aware,  the 
remains  of  fresh-water  mollusca  cannot  be  relied  upon  in  determining  the 
age  of  strata,  excepting  where  they  happen  to  be  specifically  identical  with 
forms  known  to  occur  elsewhere  in  well-established  horizons.  This  arises 
from  the  fact  that  they  are  very  similar  in  rocks  of  all  ages  in  Avhich 
they  are  known  to  occur,  or,  at  least,  that  they  do  not  present  peculiar 
distinctive  features  in  different  formations  in  so  marked  a  degree  as 
marine  shells. 

Since  the  first  publication  of  a  general  section  of  Nebraska  cretaceous 
rocks,  based  upon  observations  made  by  us  in  1853,  while  on  an  expedi- 
tion for  Professor  Hall,  and  subsequently  published  by  him  and  one  of 
the  writers,  (F.  B.  M.,)  in  the  Memoirs  of  the  American  Academy  of 
Arts  and  Sciences,!  our  knowledge  of  the  range  and  thickness  of  these 
rocks,  as  well  as  of  their  relation  to  each  other,  and  to  cretaceous  beds 
elsewhere,  has  been  much  extended.  We  have  also  been  able,  from 
the  collections  subsequently  brought  in  by  various  expeditions  from 
localities  scattered  over  Avide  areas,  not  merely  to  add  largely  to  the 
number  of  species  previously  known  to  be  embraced  in  the  cretaceous 
fauna  of  this  region,  but  we  have  also  extended  our  knowledge  of  their 
geographical  distribution  and  vertical  range.    Consequently  we  have  now 


*  At  the  time  we  published  these  facts  we  were  led,  by  the  discovery  here  of  fresh-water  shells, 
in  such  a  position,  to  think  that  some  estuary  deposits  of  doubtful  age,  uear  the  mouth  of 
Judith  river,  on  the  Missouri,  from  which  Dr.  Leidy  had  described  some  saurian  remains 
resembling  Wealden  types,  might  be  older  than  tertiary.  Later  examinations,  however, 
have  demonstrated  that  the  Judith  beds  contain  an  entirely  different  group  of  fossils  from 
those  found  in  the  rock  under  consideration,  and  that  they  are  really  of  tertiary  age,  and 
hold  a  position  at  the  base  of  the  great  lignite  series  of  the  northwest. 

t  Descriptions  of  the  latter  two  fossils  are  given  in  another  part  of  this  paper. 

t  December,  1861.     Mem.  Am.  Acad.  Arts  and  Sci.,  Boston,  vol.  5,  N.  S.,  p.  381. 
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the  means  of  constructing  a  section  of  these  rocks  that  will  give  a  more 
clear  and  accurate  idea  of  the  relative  importance  and  thickness  of  the 
subdivisions,  as  well  as  their  relations  to  each  other,  and  of  each  to  the 
whole.  Hitherto,  in  all  the  sections  of  these  rocks  published,  the  sub- 
divisions have  been  designated  merely  by  the  numbers  1,  2,  3,  4,  and  5. 
Experience  has  taught  us  that  inconvenience  and  confusion  are  apt  to 
arise  from  the  use  of  this  kind  of  a  nomenclature,  because  these  larger 
groups  are  constantly  liable  to  be  confounded  with  unimportant  sub- 
divisions of  local  sections,  to  which  it  is  almost  indispensably  necessary 
to  apply  numbers.  This  being  the  case,  Ave  propose  to  designate  each 
of  these  formations  by  a  distinct  name,  retaining,  however,  opposite 
each  name,  the  same  Duiuber  formerly  used  for  each  group.  In  select- 
ing names  Ave  haATe  preferred  those  derived  from  localities  to  such  as 
might  be  suggested  by  the  lithological  or  palseontological  characters  of 
the  different  rocks ;  because  however  appropriate  such  a  name  as 
"  inoceramus  bed/'  or  "  silicious  group,"  may  be  for  a  formation  at  a  given 
locality,  it  will  generally  be  found  inapplicable  if  Ave  attempt  to  trace 
the  rock  OAxer  areas  of  any  great  extent. 

Our  names  haAre  also  been  selected  from  localities  where  the  particular 
formation  named  is  known  to  be  well  developed  and  readily  recognizable. 

In  accordance  with  these  views  we  present  the  following  section : 

General  section  of  the  cretaceous  rocks  of  Nebraska. 


Divisions  and  subdivisions. 


Localities. 
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f  Gray,  ferruginous,  and  yellowish  sand- 
stone, and  arenaceous  clays,  containing 
Belemintella  bulbosa,  Nautilus  Dekayi, 
Ammonites  placenta,  A.  lobatus,  Scaphites 
Conradi,  S.  Nicolletti,  Baculites  grandis, 
Busycon  Bairdi,  Fusus  Culbertson,  F. 
Neicberryi,  Aporrhais  Americana  pseu- 
do-buccinum,  Nebrascensis,  Mactra  War- 
renana,  Cardium  subquadratum,  and  a 
great  number  of  other  molluscous  fossils, 
together  with  bones  of  Mosasaurus  Mis- 
souriensis,  &c. 
f  Dark  gray  and  bluish  plastic  clays,  con- 
taining, near  the  upper  part,  Nautilus 
Dekayi,  Ammonites  placenta,  Baculites 
ovatus,  B.  compressus,  Scaphites  nodosus, 
Deutalium  gracilc,  Crassatella  Evansi, 
Cucullofa  Nebrascensis,  Inoceramus  Sa- 
gensis,  I  Nebrascensis,  I.  Vanuxeuir, 
bones  of  Mosasaurus  Missouriensis,  &c. 

Middle  zone  nearly  barren  of  fossils 

Lower  fossiliferous  zone,  containing  Am- 
monites complexus,  Baculites  ovatus,  B. 
compressus,  Helioceras  Mortoni,  H.  tor- 
turn,  H.  umbrilicatum,  II.  cochlea  turn, 
Ptychoseras  Mortoni,  Fusus  vinculum, 
Anisomyon  borealis,  Amauropsis  paludi- 
niformis,  Inoceramus  sub  laws,  I.  tenuir- 
lineatus,  bones  of  Mosasaurus  Missouri- 
ensis,  &c. 

Dark  bed  of  very  fine  unctuous  clay,  con- 
taining much  carbonaceous  matter,  with 
veins  and  seams  of  gypsum,  masses  of 
sulphuret  iron,  and  numerous  small 
scales,  fishes,  loca1,  filling  depressions 
^      in  the  bed  below. 
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General  section  of  the  cretaceous  rocks  of  Nebraska — Continued. 


Divisions  and  subdivisions. 
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f  Lead-gray  calcareous  marl,  weathering  to 
a  yellowish  or  whitish  chalky  appearance 
above,  containing  large  scales  and  other  re- 
mains of  fishes,  and  numerous  species  of 
Ostrea  congesta  attached  to  fragments  of 
Inoceramus.  Passing  down  into  light  yel- 
lowish and  whitish  limestone,  containing 
great  numbers  of  Inoceramus  problemati- 
cus,   I.  pseudo-mytiloides,   I.  aviculoides, 

t      and  Ostrea  congesta,  fish  scales,  &c. 

f  Dark-gray  laminated  clays,  sometimes  al- 
ternating near  the  upper  part  with  seams 
and  layers  of  soft  gray  and  light-colored 
limestone,  Inoceramus problematicus,  1.  ten- 
uirostratus,  I.latus,  I.  fragilis,  Ostrea  con- 
gesta, Venilia  JMortoni,  Pholadomyapapy- 
racea,  Ammonites  MMani,  A.  percarina- 
s  ^  tits,  A.  vespertinus,  * Scaphites  Warreni, 
S.  larvaformis,  S.  ventricosus,  S.  vermi- 
formis,  Nautilus  elegans  (/),  &c. 


C  Yellowish,  reddish,  and  occasionally  white 
sandstone,  with,  at  places,  alternations 
of  various  colored  clays  and  beds  and 
seams  of  impure  lignite ;  also  silicified 
wood  and  great  numbers  of  leaves  of  the 
higher  types  of  dicotyledonous  trees, 
with  casts  of  Pharella{?)  Da/cotensis, 
Axinaea  Siouxensis,  and  Cyprina,  are- 
na rea. 


c5    ^ 

Localities.  S^ 


Bluffs  along  the 
Missouri,  below 
the  Great  Bend, 
to  the  vicinity 
of  Big  Sioux 
river  ;  also  be- 
low there  on  the 
tops  of  the  hills." 


Extensively  devel- 
oped near  Fort 
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upper  Missouri ; 
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and  along  the 
eastern  slope  of 
the  Rocky 
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country,  in  Da- 
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of  Big  Sioux 
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eastern Kansas 
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Geologists  will  understand  that  we  do  not  regard  the  several  rocks  to 
which  we  have  applied  the  names  Dakota  group,  Fort  Benton  group,  &c, 
as  being  always  separately  and  individually  recognizable  at  widely  distant 
parts  of  the  world,  nor  even  in  all  cases  throughout  North  America! 
They  are  merely  convenient  subdivisions,  presenting  more  or  less  marked 
lithological  and  paleontological  peculiarities,  due  to  physical  agencies 
that  were  probably  in  some  instances  comparatively  local  in  their  action; 
though  in  other  cases  we  have  been  able  to  identify  the  equivalents  of 
some  of  them,  as  we  have  shown  on  former  occasions  in  New  Jersey, 
Alabama  and  New  Mexico.f  When  we  wish  to  draw  parallels  between 
these  rocks  and  those  of  the  cretaceous  system  of  the  Old  World,  how. 


*  This  is  A.  Teianus  of  Roemer.  It  is  on  the  authority  of  Mr.  Gabb  that  it  is  here 
regarded  as  identical  with  A.  vespertinus  of  Morton.  We  should  never  have  suspected  this 
from  Dr.  Morton's  figure,  but  Mr.  Gabb  assures  us  that  after  a  careful  examination  of  Dr. 
Morton's  specimen,  he  can  see  no  difference. 

tSee  Proceed.  Acad.  Nat.  Sci.  Phila.,  Nov.,  lf6P,  and  May,  ]s57. 
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ever,  we  find  it  necessary  to  group  them  together,  so  far  as  our  present 
knowledge  extends,  into  two,  or  at  any  rate  not  more  than  three,  prin- 
cipal series. 

Dakota  group. — Although  we  still  retain  this  as  a  distinct  rock,  our 
present  impression  is  that  it  is  probably  only  a  subdivision  or  member 
of  the  Fort  Benton  group.  Still,  until  more  fossils  can  be  obtained  from 
it  in  the  region  of  the  typical  localities,  the  question  whether  or  not  it 
should  rank  as  a  distinct  formation  must  remain  an  open  one.  That  it 
is  at  least  as  old  as  the  Fort  Benton  group,  however,  is  clearly  demon 
strated  by  its  position  beneath  some  two  hundred  feet  of  that  rock  near 
the  mouth  of  Big  Sioux  river,  where  the  latter  formation  is  seen  to  pass 
beneath  the  Niobrara  division. 

This  order  of  superposition  is  also  known  to  prevail  throughout  a  con- 
siderable area  in  northeastern  Kansas  and  southeastern  Nebraska,  as 
may  be  seen  at  hundreds  of  localities  where  all  the  strata  lie  in  a  nearly 
horizontal  position. 

That  this  rock  cannot  be  referred  to  any  older  epoch  than  the  creta- 
ceous, is  also  equally  clear  from  the  modern  affinities  of  numerous  fossil 
leaves  embedded  in  it.  Among  these  remains  Dr.  Newberry  and  Pro- 
fessor Heer  have  identified  the  genera  Populus,  Salix,  Almus,  Platan  us. 
Liriodendron,  &c,  &c*  The  few  animal  remains  yet  found  in  it  are 
merely  casts  of  shells  referable  to  the  genera  Pharella,  Axincea,  Mactra, 
and  Cyprina. 

Along  the  Missouri,  in  the  region  of  the  mouth  of  Big  Sioux  river 
and  below,  this  rock  consists  mainly  of  yellowish  and  reddish  sandstones, 
in  rather  thick  beds,  interstratified,  however,  at  places  with  beds  of  yel- 
low and  ash-colored  clays  and  impure  lignite.  In  this  region  it  is  gen- 
erally quite  distinct  from  the  Fort  Pierre  group  above,  but  farther  south, 
in  Kansas,  the  two  rocks  seem  to  be  less  distinct,  while  at  the  Black 
Hills  and  along  the  Rocky  mountains  west  of  these  the  whole  appears  to 
be  represented  at  places  by  a  series  of  alternating  sandstones  and  clays. 

Below  the  mouth  of  Big  Sioux  river  this  formation  is  seen  at  some 
localities  resting  directly  upon  the  limestones  of  the  coal  measures ;  but 
in  northeastern  Kansas  it  usually  reposes  on  a  series  of  reddish  and  vari- 
ous-colored clays,  probably  of  Jurassic  age. 

Near  the  Black  Hills,  and  along  the  Kocky  mountains  west  of  there, 
apparently  representative  beds  were  usually  seen  to  be  immediately 
underlaid  by  well-marked  Jurassic  strata,  excepting  at  the  localities 
where  the  brackisk-Avater  deposits  already  mentioned  appear  to  interveue 
between  them  and  the  jurassicf  This  rock  has  not  yet  been  satisfac- 
torily recognized  on  the  upper  Missouri,  though  there  is  a  similar  form- 
ation near  the  mouth  of  Judith  river,  and  below  there,  which  we  have 
sometimes  thought  may  possibly  represent  it;  until  we  can  know  more, 
however,  in  regard  to  the  relations  of  the  Judith  river  bed  to  the  other 
rocks  of  the  series  in  that  region,  and  have  an  opportunity  to  examine 
more  of  its  fossils,  it  would  be  unsafe  to  refer  it  to  the  Dakota  group. 
The  fossils  collected  from  the  sandstone  here  alluded  to,  near  the  Judith 
river,  belong  to  the  genus  Inoeeramus,  Tancrcdia.  Mactra.  Baculites, 
&c,,  all  of  which  are  distinct  from  the  species  yet  obtained  from  any  of 
the  known  horizons  elsewhere. 

In  our  paper  of  May,  1857,  we  pointed  out  that  the  Dakota  group 
(which  we  then  designated  as  formation  No.  1)  is  represented  in  New 
Jersey  and  Alabama  by  a  series  of  more  or  less  arenaceous  clays  and 


^Proceed.  Acad.  Dec,  J858;  Am.  Journ.  gci.,  new  ser.,  vol,  27,  18£9;  also  March,  i860. 
tThis  brackish-water  bed  we  think  probably  belongs  to  the  formations  uaderconsideiatior. 
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sandstones,  with  lignite  and  leaves  of  dicotyledonous  trees.*  Since  that 
time  Dr.  Newberry  has  traced  it  from  near  the  Arkansas  river,  in  Kan- 
sas, by  the  remains  of  its  characteristic  flora,  far  in  to  New  Mexico,  where 
he  found  it  surmounted  by  a  great  thickness  of  well-marked  cretaceous 
rocks. t  Dr.  Shumard  also  thinks  he  can  recognize  it  in  Texas,  at  the 
base  of  the  cretaceous  series  of  that  State.f 

Fort  Benton  group. — This  formation  usually  consists  of  dark  gray  lam- 
inated clays,  with  thin,  lighter-colored  arenaceous  partings,  and  layers 
and  beds  of  sandstone.  Towards  the  upper  part,  near  its  connection 
with  the  Niobrara  division  above,  it  sometimes  includes  intercalated 
layers  of  gray  limestone,  in  all  respects  similar  to  the  lower  portion  of 
the  overlying  rock,  while  at  some  other  places  its  upper  portion  passes 
into  a  dark  shale.  It  seems  to  attain  its  greatest  thickness  in  the  vicin- 
ity of  Fort  Benton,  where  the  entire  hills,  eight  or  nine  hundred  feet  in 
height,  appear  to  be  composed  of  it.  Until  we  can  have  more  exact 
information,  however,  in  regard  to  the  range  of  the  organic  remains, 
through  this  great  thickness  of  strata,  we  must  have  some  doubts  in 
regard  to  whether  there  may  not  also  be  some  representation  here  of  the 
Dakota  group. 

This  seems  to  be  the  more  probable  when  Ave  bear  in  mind  that  the 
rock  under  consideration  becomes,  as  already  stated,  blended  with  the 
latter  formation  further  south  at  the  Black  Hills  and  along  the  Rocky 
mountains  west  of  them. 

The  Fort  Benton  group  has  a  wide  geographical  extension  in  the 
country  west  of  the  Mississippi,  though  neither  it  nor  the  succeeding 
rock  above  appears  to  have  any  well  defined  representatives  as  a  dis- 
tinct formation  in  Alabama,  New  Jersey,  and  other  States  east  of  the 
Mississippi,  as  was  pointed  out  by  us  in  May,  1857. § 

The  highest  northern  locality  at  which  we  have  any  knowledge  of  its 
existence  is  on  the  north  branch  of  the  Saskatchewan,  some  thirty. or 
forty  miles  west  of  Fort  a  la  Corne  near  latitude  54  north,  where  Pro- 
fessor Hind  discovered  specimens  which  were  referred  by  one  of  us 
(F.  B.  M.)  to  this  horizon. 1 1  We  had  also  previously  referred  to  the 
same  position  some  specimens  discovered  by  Professor  S.  I.  Dawson,  at 
a  locality  256  miles  west  of  Fort  Garry,  on  the  Assiniboine  river.fi 

It  is  known  to  occur  in  northeastern  Kansas,  as  well  as  in  Arkansas; 
and  in  1857  Ave  pointed  out  that  it  is  probably  representee!  by  one  of 
the  beds  in  Mr.  Marcon's  section  of  Pyramid  mountain,  in  the  far 
southwest.  Dr.  Newberry's  investigations,  in  connection  with  Lieuten 
ant  Ives's  expedition,  seem  to  show  that  it  is  extensively  developed  in 
New  Mexico,  though  it  appears  there  to  be  generally  blended  with  the 
Niobrara  division,  the  two  forming  together  the  middle  division  of  his 
section  of  the  cretaceous,  of  New  Mexico,  which  attains  a  thickness  of 


vProc.  Acad.  Nat.  Sci.,  Phila.,  March,  1857,  p.  117. 

tAmerican  Journal  Sci.,  gee.  ser.,  vol.  29,  p.  208,  March,  1860. 

+  See  an  important  paper  on  the  Geology  of  Texas,  by  Dr.  B.  F.  Shumard,  in  Trans.  St. 
Louis  Acad.  Sci.,  vol.  1,  p.  582.  It  is  a  source  of  much  regret  to  those  interested  in  the 
progress  of  geological  science  in  this  country  that  circumstances  have  prevented  this  able 
geologist  from  completing  the  survey  of  Texas. 

^We  have  sometimes  suspected  that  the  bed  in  New  Jersey  containing  Venilia  Conradi, 
Scophitcs  Itippocrrpis,  and  Pholadomya  Occident  a  lis,  Morton,  might  belong  to  this  horizon, 
from  the  analogy  of  these  species  to  some  of  our  far  western  Fort  Benton  group  forms,  but 
we  have  been  assured  that  they  occur  in  New  Jersey,  mingled  with  other  species  only  found 
in  our  upper  cretaceous  beds  of  Nebraska. 

||  See  Professor  Hind's  report  on  Saskatchewan  and  Assiniboine,  Expl.  Ex.,  p.  179, 
Toronto,  1859. 

U  See  Professor  Dawson's  report  en  explorations  of  the  country  between  Lake  Superior  and 
the  Ped  River  settlements,  p,  18,  Toronto,  1859. 
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from  1,200  to  1,500  feet.  Dr.  Shumard  has  also  identified  it  in  Texas, 
where  it  is  apparently  quite  thin.* 

All  the  facts  show  that  this  rock  thins  out,  both  in  the  south  and  at 
the  north,  in  an  easterly  direction,  its  greatest  thickness  being  at  Fort 
Benton  and  along  the  mountains  south  of  there,  and  in  New  Mexico, 
while  on  the  Missouri,  between  James  and  Big  Sioux  rivers,  it  is  only 
about  100  feet  in  thickness ;  and  Dr.  Shumard  gives  50  feet  as  its  thick- 
ness in  his  Texas  section. 

This  formation  contains  a  number  of  interesting  organic  remains, 
some  of  which  are  known  to  have  a  wide  geographical  range,  and,  as 
may  be  seen  by  the  foregoing  section,  also  pass  up  into  the  succeeding 
rock  above.  We  also  have  reason  to  believe  that  several  of  them  like- 
wise occur  further  south  in  the  formation  below,  thus  apparently  link- 
ing together,  as  already  suggested,  these  three  rocks  as  subordinate 
members  of  one  great  series.  At  any  rate,  the  fossils  described  by  Dr. 
Shumard  from  the  "  marly  clay,  or  Bed  River  group"  of  his  Texas  sec- 
tion, which,  we  think,  he  has  correctly  placed  on  a  parallel  with  our 
Dakota  group,  (No.  1,  of  former  sections,)  are  both  individually  and  as 
a  group  apparently  very  closely  allied  to  forms  occurring  in  the  forma- 
tion under  consideration  in  Nebraska.  For  instance,  his  Inoceramus 
capulus  is  scarcely  distinguishable,  as  he  has  suggested,  from  our  I. 
umbonatus  ;  and,  we  think  it  probable,  his  Ammonites  Graysonensis  is  not 
distinct  from  A.  percarinatus,  Hail  and  Meek.  Agaiu,  his  Scaphites, 
vermiculus  is  allied  to  our  S.  larvceformis. 

Niobrara  division. — The  typical  localities  of  this  rock  are  along  the 
Missouri,  near  the  mouth  of  Niobrara  river,  where  it  forms  perpendic- 
ular cliffs,  from  90  to  100  feet  in  height.  In  this  region  it  consists 
mainly  of  lead-gray,  richly  calcareous  marl,  which,  where  long  exposed, 
assumes  a  light  buff  or  whitish  color,  and  presents  much  the  appear- 
ance of  true  chalk.  Below  it  passes  into  more  compact  beds  of  soft 
bluish  gray  limestone.  It  is  first  seen  in  descending  the  Missouri,  a 
short  distance  below  the  Great  Bend,  where  it  rises  by  a  gentle  dip  from 
beneath  the  succeeding  formation,  (the  Fort  Pierre  group.)  Further 
down  the  river  it  is  seen  to  rise  higher  and  higher,  and  gradually 
assumes  the  character  of  a  surface  rock,  not  far  below  the  mouth  of 
Niobrara  river.  When  much  exposed  to  the  action  of  the  weather,  here 
and  on  Little  Blue  river,  near  the  northern  boundary  of  Kansas,  it 
becomes  a  rather  hard  Avhitish  limestone.  This  formation  can  be  traced 
by  exposures  in  northeastern  Kansas,  near  Little  Blue  and  Smoky  Hill 
rivers,  through  Arkansas,  into  Texas  and  New  Mexico. 

In  1857  we  pointed  out  that  it  is  represented  by  the  upper  beds  of  Mr. 
Marcon's  Pyramid  mountain  section ;  and  Dr.  Shumard  has  placed  the 
"  Washita  limestone"  and  "  indurated  gray  marl'7  of  his  Texas  section 
on  a  parallel  with  it  and  two  of  the  same  beds  in  Mr.  Marcon's  section. 

At  the  Black  Hills  this  rock  sometimes  presents  its  normal  appear- 
ance, but  generally  there,  as  well  as  along  the  Rocky  mountains  further 
west,  it  is  scarcely  distinguishable  lithologically  from  the  formation 
below.  The  fossils  hitherto  found  in  it  in  Nebraska  are  Ostrea  congesta, 
Inoceramus  problematic^,  I.  aviculoides,  and  a  small  bacidite,  together 
with  large  scales  of  fishes ;  all,  excepting  the  fish  scales,  being  identi- 
cal with  species  found  in  the  strata  beneath.  Inoceramus  problematic^, 
or  at  least  a  form  scarcely  distinguishable  from  that  species,  and  Ostrea 
conyesta,  occur  in  it  almost  everywhere  that  it  has  been  met  with. 

In  Texas,  Dr.  Shumard  found  in  the  bed  he  places  on  a  parallel  with 

*  Transactions  St.  Louis  Academy  of  Sciences,  vol.  1,  p.  583. 
2  GR 
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this  formation,  Holaster  simplex,  Epiaster  eUgansr  .Cidaris  hemigrano- 
sus,  Gryplwea  I'itchen,  (common  variety,  and  G.  Tucumcarii,)  G.  sinuatay 
Marcon,  (not  Sowerby,)  Ostrea  subovata,  (0.  Marshii,  Marcon,)  0.  cari- 
natcij  0.  quadriplicata,  Janira  Texana,  J.  Wrightii,  Inoceramus  problema- 
ticus,  Pacliymya  Austinensis,  Lima  crenulicosta,  Terebratula  Wacoensis, 
Turrilites  Brazoensis,  Ammonites  Texanus,  A.  Brazoensis,  Mamites  Fre- 
montij  and  Nautilus  Texanus. 

Relations  of  the  lower  cretaceous  series  of  Nebraska  to  subdivisions  at 

foreign  localities. 

Having  now  considered  in  the  order  of  their  succession  the  several 
rocks  embraced  in  the  lower  series  of  the  Nebraska  cretaceous  deposits,, 
and  endeavored,  as  far  as  our  present  means  of  investigating  the  subject 
enable  us  to  do,  to  trace  out  their  relations  to  the  cretaceous  beds  of 
other  parts  of  this  country,  it  will  be  interesting  to  see  how  nearly  their 
synchronism  with  known  horizons  in  the  cretaceous  system  of  the  old 
world  can  be  traced  out.  With  this  view  we  have  carefully  compared 
with  European  forms  all  the  fossils  in  the  several  ^Nebraska  collections 
from  these  rocks,  including  those  most  recently  obtained,  to  which  the 
new  species  described  in  this  paper  belong.  These  comparisons  have 
satisfied  us  that  the  formations  under  consideration — that  is,  the  Mo- 
brara  division,  Fort  Benton  group,  and  the  Dakota  group — represent 
together  the  lower  or  gray  chalk,  and  probably  the  upper  green  sand  of 
British  geologists,  (turonien  and  cenomanien  of  D'Orbigny.)  We  had  in 
185G  identified  the  gray  chalk  species,  Inoceramus  problematicus,  in  the 
Niobrara  division,  (No.  3  of  former  sections,)  and  suggested  that  this 
rock,  x>robably,  holds  a  position  at  about  the  horizon  of  the  lower  chalk 
of  the  Old  World.*  More  recently,  we  had  likewise  mentioned  that  Ave 
regarded  Ammonites  percarinatus.  Hall  and  Meek,  as  being,  probably, 
identical  with  the  well-known  lower  chalk  species  A.  Woolgari,  of  Man- 
tell.f  These  facts  however,  had  not  so  forcibly  attracted  our  attention 
until  we  commenced  the  investigation  of  the  collections  containing  the 
new  species  described  in  this  paper. 

The  evidence  upon  which  we  have  placed  these  rocks  on  a  parallel 
with  the  lower  or  gray  chalk  of  British  geologists  will  be  more  clearly 
understood  by  consulting  the  following  list  of  species  from  them,  which 
are  either  identical  with,  or  so  closely  allied  to,  species  found  in  that 
position  in  the  Old  World,  as  to  be  safely  regarded,  we  think,  as  contem- 
poraneous representative  forms : 

Found  in  the  lower  series  of  Nebraska — European  lower  chalk  species: 

Ammonites  respertinus,  Mort.,  represents  A.  Rhotomagensis,  Defr.,  and 
other  lower  chalk  species. 

A.  perearinatus,  H.  and  M.,  probably  identical  with  A.  Woolgari  of 
Mantell. 

Scaphites  Warreni,  M.  and  H.,  scarcely  distinct  from  S.  cequalis, 
Sowerby. 

S.  larraformis,  M.  and  H.,  same  type  as  S.  aqualis,  Sowerby. 

Nautilus  elegans\'<\Y.  can  scarcely  be  distinct  fromX  elegans,  SoAverby. 

Inoceramus  lotus?  appears  to  be  the  same  as  I.  latus  of  Mantell. 

Inoceramus  problematicus^  cannot  be  distinguished  from  I.  problematic 
cus.  Schlot,  sp. 

"Proceedings  Academy  Natural  Sciences,  Philadelphia,  November,  185(',  p.  267. 

t  Proceedings  Academy  Natural  Sciences,  Philadelphia,  October,  I860,  p.  419.  Mr.  C-abb 
lias  also  suggested  in  a  note  to  p.  129  of  his  Synopsis  Cretaceous  Fossils,  that  the  rocks 
under  consideration  may  represent  the  lower  chalk  of  England. 

t  This  species  is  said  to  also  occur  in  the  upper  green  sand  of  Europe. 
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'  Inoceramus  problematicus  is  most  frequently  met  with  in  the  Niobrara 
division,  but  is  also  sometimes  found  in  the  Fort  Benton  group  ;  all  the 
others  are  generally  peculiar  to  the  latter  rock  in  Nebraska.  Inocera- 
mus latus,  Ammonites  vespertinus^  and  a  species  very  closely  allied  to 
Nautilus  elegans,  are  found  in  Texas  in  beds  apparently  representing' the 
Niobrara  division.  Other  species  from  our  lower  series  of  Nebraska, 
similar  to  lower  chalk  forms  of  the  Old  World,  might  be  mentioned,  but 
the  foregoing  list  includes  the  most  striking  examples.  We  may,  how- 
ever, state  that,  with  a  few  doubtful  exceptions,  nearly  all  the  other 
species  yet  known  in  the  lower  series  of  Nebraska  cretaceous  rocks 
present  much  nearer  affinities  to  lower  chalk  forms  than  to  species 
holding  a  higher  position  in  the  cretaceous  of  the  Old  World.  The  most 
important  exception  to  this  rule  we  have  met  with  is  Inoceramus  umbo- 
natus,  which  is  evidently  closely  allied  to  I.  involutus  of  Sowerby,  from 
the  upper  or  white  chalk.  There  still  remains,  however,  some  doubt  in 
regard  to  the  position  of  this  fossil  in  the  Nebraska  formations,  no  speci- 
mens of  it  having  yet  been  collected  in  situ  by  any  person  familiar 
with  the  order  of  succession  of  the  Nebraska  rocks. 

UPPER   CRETACEOUS   SERIES   OF   NEBRASKA. 

Fort  Pierre  group. — In  the  foregoing  review  of  the  lower  series  of 
Nebraska  cretaceous  rocks,  it  has  been  shown  that  the  subdivisions 
often  shade  into  each  other  lithologically,  and  that  at  least  the  upper 
two  members  are  so  intimately  related  by  the  range  and  affinities  of 
their  organic  remains  as  to  indicate  that  they  are  merely  subordinate 
formations  of  one  great  series,  or  primary  division  of  the  cretaceous 
system.  There  seems  to  be  no  horizon  at  which  we  can,  upon  paleon- 
tological  principles,  draw  a  sharp  line  separating  the  beds  below  from 
those  above,  until  Ave  ascend  to  the  top  of  the  Niobrara  division.  In 
crossing  this  line,  however,  we  not  only  generally  observe  a  marked 
lithological  change,  but  so  far  as  our  present  knowledge  extends,  we 
meet  with  the  remains  of  an  entirely  different  group  of  animals.  It  is 
true,  nearly  or  quite  all  the  genera  seen  in  the  beds  below  are  still 
observed,  along  with  many  others  in  the  strata  above  this  horizon,  but 
the  species  yet  found  in  these  upper  formations  in  Nebraska,  at  least, 
are  all  distinct  from  those  hitherto  found  in  the  lower  series.  We  are 
aware  that  further  investigations  may  possibly  show  closer  relations 
between  the  organic  remains  of  the  upper  and  lower  series  of  these 
rocks  in  this  region  than  have  been  hitherto  discovered.  Yet,  when  it 
is  borne  in  mind  that  our  conclusions  are  based  upon  a  careful  study 
and  comparison  of  extensive  collections  from  numerous  localities,  scat- 
tered over  a  great  area  of  country,  it  will  be  readily  understood  how 
very  improbable  it  is  that  future  explorations  will  materially  modify 
these  results. 

At  the  base  of  the  Fort  Pierre  group,  the  inferior  member  of  the  upper 
series  of  Nebraska  cretaceous  rocks,  there  is,  at  some  localities  along 
the  Missouri  below  the  Great  Bend,  a  local  bed,  ten  to  thirty  feet  in 
thickness,  composed  of  very  dark,  unctuous  clay,  containing  great  num- 
bers of  small  scales  of  fishes,  much  iron  pyrites  and  carbonaceous  matter, 
with  crystals,  veins  and  seams  of  sulphate  of  lime.  The  bed  usually 
occupies  depressions  in  the  previously  eroded  upper  surface  of  the  for- 
mation beneath.  With  the  exception  of  the  local  deposit  just  mentioned, 
the  Fort  Pierre  group  consists  of  a  vast  accumulation  of  fine  gray  and 
dark-colored  clays  in  moderately  distinct  layers,  but  never  presents  a 
laminated  or  slaty  structure  like  the  Fort  Benton   group.     When  wet, 
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these  clays  are  soft  and  plastic,  but  in  drying  they  often  crack  and 
crumble  so  as  to  obliterate  the  marks  of  deposition  in  vertical  exposures. 
This  formation  composes  all  the  hills  on  both  sides  of  the  Missouri  at 
Fort  Pierre,  and  much  of  the  country  between  there  and  the  Bad  Lands. 
It  also  forms  the  bluffs  along  the  river  below  Fort  Pierre  to  the  Great 
Bend,  just  below  which  the  Niobrara  division  rises  above  the  level  of 
the  Missouri.  From  the  Great  Bend  down  to  the  mouth  of  Niobrara 
river,  the  country  is  made  up  of  these  two  formations,  which  rise  with 
the  general  inclination  of  all  the  rocks  in  this  region,  so  that  the  Fort 
Pierre  group  finally  runs  out  in  the  form  of  outliers  on  the  tops  of  the 
hills  below  the  mouth  of  the  Niobrara  river.  Above  Fort  Pierre  it  grad- 
ually sinks  beneath  the  Fox  Hills  group,  in  the  region  of  Shyenne  and 
Moreau  rivers,  but  continues  to  be  seen  in  the  bluffs  of  the  Missouri  and 
other  streams  for  some  distance  beyond. 

On  the  upper  Missouri  this  formation  comes  to  the  surface  again,  and 
forms  much  of  the  country  in  the  region  of  Milk  and  Muscleshell 
rivers.  It  is  also  known  to  extend  far  up  into  the  British  possessions — 
some  of  its  fossils  having  been  discovered  on  the  Saskatchewan  by  an 
expedition  sent  out  by  the  Canadian  government,  in  1858,  under  the 
direction  of  Prof.  S.  J.  Dawson.*  Several  of  the  characteristic  fossils 
of  this  formation  were  also  discovered,  in  1858,  on  the  south  branch  of 
the  Saskatchewan,  as  well  as  on  the  Assiniboine  and  Little  Souris  rivers, 
by  another  Canadian  government  expedition  under  the  charge  of  Prof. 
Henry  Y.  Hind.f 

This  formation  is  also  known  to  be  well  developed  at  the  Black  Hills 
and  along  the  Rocky  mountains  west  of  there  in  Nebraska,  and  extends 
southward  at  least  as  far  as  the  region  of  Pike's  Peak.  It  also  exists  in 
Texas,  though  it  probably  only  occurs  as  thin  local  patches  in  the  country 
between  the  Eocky  mountains  and  the  Mississippi  south  of  Nebraska. 
We  had  pointed  out  its  probable  existence  in  Texas  in  1856  ;J  and  Dr. 
Shumard  has,  as  we  think,  correctly  placed  on  a  parallel  with  it  the 
"Austin  Limestone'7  and  " Fish-bed"  of  his  section  of  the  Texas  creta- 
ceous rocks.§  The  Fort  Pierre  group  is  also  known  to  be  represented 
on  the  western  borders  of  North  America,  or  more  properly  on  Van- 
couver island,  as  well  as  on  Lucia  islands  in  the  gulf  of  Georgia.  || 
Coming  eastward  we  find  it  again  represented  in  New  Jersey,  and 
extending  thence  through  into  Alabama  and  other  southern  States.  As 
long  back  as  1834,  Dr.  Morton  had  suggested  in  his  Synopsis  of  Organic 
Remains,  p.  25,  that  the  beds  at  the  Great  Bend  of  the  Missouri  are 
probably  on  a  parallel  with  the  green  sand  of  New  Jersey.  The  iden- 
tity of  a  few  of  the  Nebraska  cretaceous  fossils  with  New  Jersey  species, 
was  also  pointed  out  by  Prof.  Hall  and  one  of  the  writers  (F.  B.  M.)  in 
a  paper  published  in  the  Memoirs  of  the  American  Academy  of  Arts 
and  Sciences,  vol.  5,  N.  S.,  p.  400,  1854;  though  too  little  was  then 
known  in  regard  to  the  range  of  fossils  in  the  Nebraska  beds  to  warrant 
any  attempt  at  drawing  parallels  between  subdivisions. 


*  See  Report  Exploration  of  the  Country  between  Lake  Superior  and  the  Red  River  Settle- 
ment, Toronto,  1859,  page  18. 

t  For  figures  and  descriptions  of  these  fossils,  see  a  paper  by  one  of  the  writers  in  Professor 
Hind's  Report  of  the  Saskatchewan  and  Assiniboine  Expedition,  page  182.     Toronto,  1859. 

+  See  note  appended  to  the  extra  copies  distributed  by  us  of  a  paper  read  before  the  academy 
in  November,  J  856. 

§  Observations  on  the  Cretaceous  Strata  of  Texas,  by  13.  F.  Shumard,  M.  D.,  State  Geolo- 
gist.    Trans.  St.  Louis  Acad.  Sci.,  vol.  1,  page  583. 

||  See  paper  by  F.  13.  Meek,  describing  cretaceous  fossils  fioin  Vancouver  island,  in  Trans. 
Albany  Institute,  read  December,  1856.  Also  another  paper  by  same  in  Proceed.  Acad. 
Nat.  Sci.,  Phila.  for  October,  1861,  on  the  Collections  of  N.  W.  Boundary  Survey. 
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In  November,  1850,  after  we  had  ascertained  with  some  degree  of 
accuracy  the  position  and  range  of  particular  species  in  the  Nebraska 
series,  and  had  learned  from  the  New  Jersey  reports  and  from  Professor 
Cook  the  range  of  the  same  forms  in  New  Jersey,  we  remarked  that 
"the  occurrence  of  several  of  the  more  common  and  characteristic  fos- 
sils of  the  upper  two  Nebraska  formations,  (Fort  Pierre  group  and  Fox 
Hill  beds,)  such  as  Ammonites  placenta,  iScapliltcs  Gonradi,  Baculites 
ovatus,  Nautilus  Dekayi?  in  the  first  and  second  green  sand-beds,  and 
the  intervening  ferruginous  stratum  in  New  Jersey,  as  well  as  in  the 
"rotten  limestone*'  of  Alabama,  clearly  indicates  the  synchronism  of 
these  deposits,  notwithstanding  their  widely  separated  geographical 
positions.*  In  May,  1857,  we  also  submitted  to  the  academy  another 
paper  in  which  we  discussed  more  at  length  the  relations  of  the 
Nebraska  cretaceous  rocks  to  those  of  New  Jersey  and  other  States, 
giving  at  the  same  time  for  comparison  a  section  of  the  cretaceous 
strata  of  Alabama,  furnished  by  Professor  Winchell,  another  of  those  in 
northeastern  Kansas  by  Mr.  Hawn,  and  a  third  of  the  same  in  New 
Jersey  compiled  from  the  reports  of  Professor  Ketchell  and  Professor 
Cook.> 

As  the  last  mentioned  section  of  the  New  Jersey  rocks  will  aid  in  the 
clear  understanding  of  remarks  and  comparisons  in  other  portions  of 
this  paper,  we  reproduce  it  below  as  originally  published  by  us  in  the  paper 
last  above  cited.  The  reader  will  understand  that  by  formations  No.  1, 
No.  4,  and  No.  5,  of  Nebraska,  in  the  right  hand  column,  we  referred  to 
the  Dakota  group,  the  Fort  Pierre  group,  and  the  Fox  Hills  beds  of  this 
paper,-  the  intermediate  No.  2  and  No.  3  (Fort  Benton  group  and 
Niobrara  division)  being  probably  wanting  in  New  Jersey. 

New  Jersey  section  compiled  from  tlie  reports  of  that  State. 

[•go]  Green  sand 60  ft.    ft 

a.  {  -a  go  }      The  sand  between  the  second  and  third  beds  has  usually  been  found  with  {  £ 

|S    •   i   beach  sand,  which  it  closely  resembles 45  or  50  ft.    |   <E> 

l"0  J  ^H 

(  .*}  r   * 

I  ^  c   I  Yellow  limestone |  ^  * 

b.  {  -a  *   }  Green  sand,  Scaphites  Conradi,  Baculites  ovatus,  Ammonites  placenta,  <{     .  g 

I^.k  I  45  or  50  ft.  Ijl-g 

I     °J  I     * 

{      Sand  much  colored  with  oxide  of  iron,  and  when  sufficiently  firm  is  found  almost   f 
)  full  of  the  impression  of  shells,  Belemnitcs  mucronatus  t 05  or  70  ft 


o    . 


!   *  §  !       Green  sand,  Nautilus  Dekayi,  Baculitcs  ovatus,  Belcmnites  mucronatus,\   ,    «  w 
}  ^>  M  f  and  bones  of  Mosasaurus — . 50  ft.  *   § 

l-O  J 


0}  .Q 

I* 


$      Dark  clays  with  "occasional  streaks  and  irregular  spots  of  green  sand,"  Ammo- 
\  nites  placenta,  B'tculites  ovatus,  &c 130  ft.     ^ 

f  (\. 

Dark  blue,  ash  colored,  and  whitish  clays  and  micaceous  sand,  with  thin  seams 
of  coal.     Great  quantities  of  sulphuret  of  iron. 

"  Fossil  wood  is  found  in  some  of  the  layers  in  large  quantities,  and  some  very  {  ^  cs 
distinct  impressions  of  net  veined  leaves  were  examined  Jn  the  clay  at  French's 
landing.1' 130  ft.  or  more. 


o  « 


I  l.tf 


8^ 


*  Proceed.  Acad.  Nat.  Sci.  Phila.,  November,  1850,  p.  267. 
t  Proceed.  Acad.  Nat.  Sci.  Phila.,  May,  1857,  p.  117. 
1  Belemintella  rnucronata. 
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Iii  an  able  and  lucid  article  by  Professor  Hall,  on  the  distribution  of  the 
cretaceous  rocks  of  America,  and  their  relations  at  distantly  separated 
localities,  published  in  the  American  Journal  of  Science,  July,  1857,  it 
will  be  seen  he  has  arrived  at  nearly  the  same  conclusions  in  regard  to 
the  Nebraska  and  New  Jersey  beds.  He  likewise  draws  the  same  paral- 
lels in  an  elaborate  article  in  the  first  volume  of  the  Eeport  on  the  United 
States  and  Mexican  Boundary  Survey,  published  during  the  summer  of 
1858.* 

The  Fort  Pierre  group  generally  abounds  in  fossils  in  Nebraska,  though 
they  are  not  equally  distributed  through  the  whole  formation,  there  being 
an  upper  and  a  lower  fossiliferous  zone,  while  a  considerable  thickness 
of  the  middle  beds  usually  contain  few  organic  remains.  Its  fossils  are 
generally  found  in  a  fine  state  of  preservation — the  nacre  of  many  of  the 
shells  being  as  brilliant  as  when  the  animals  were  living.  In  this  latter 
respect  they  present  a  marked  contrast  with  the  dull  appearance  of  those 
from  the  formations  below. 

In  most  cases  they  are  found  enveloped  in  very  hard,  dark  argillo-cal- 
careous  concretions,  from  a  few  inches  to  several  feet  in  diameter.  Those 
occurring  in  the  lower  fossiliferous  zone,  at  the  base,  are :  Mosasaurus 
Missouriensis,  Callianassa  Danw,  Ammonites  complexus,  Baculites  ovatus 
and  B.  compress  us,  HiUcoceras  Mortoni,  H.cochleatum,  11.  tortum,  H.  umbili- 
catum,  Fusus  viniculum,  F.  Shumardi,  Buccinum  constrictum,  Amauropsis 
paludinceformis,  Anisomyon  borealis,  Inoceramus  sublwvis,  I.  incurous,  &c. 

In  the  upper  fossiliferous  zone,  organic  remains  are  more  abundant 
than  in  the  lower.  The  following  list  contains  the  names  of  many  of 
those  usually  found  at  this  horizon,  viz :  Bones  of  Mosasaurus  Missouri- 
ensis,  with  Nautilus  Belcayi,  Ammonites  placenta,  Scaphites  nodosus,  8. 
Nicolletii,  Baculites  ovatus,  B.  compressus,  Aptychus  Cheyennensis,  Fusus 
subturritus,  F.  (?)  teniirlineatus,  Gladius  (?)  Cheyennensis,  Margarita, 
Nebrascensis,  Bentalium  gracile,  Tectum  occidentalism  Anisomyon  patel- 
liformis,  A.  alveolus,  Bulla  Nebrascensis,\  Xylophaga  elegantula,  Corbula- 
mella  gregarea,  Cardium  rarum,  Lucina  occidentalis,  Crassatella  Fvansi, 
Modiola  Meekii,  Inoceramus  convexus,  I.  Mortoni,  I.  Kebrascensis,  I. 
ISagensis,  J.  Vanuxemi,  &c.  Several  of  these  fossils  pass  up  into  the 
formation  above. 

Fox  Hills  beds. — This  formation  is  generally  more  arenaceous  than 
the  Fort  Pierre  group,  and  also  differs  in  presenting  a  more  yellowish 
or  ferruginous  tinge.  Towards  the  base  it  consists  of  sandy  clays,  but 
as  we  ascend  to  the  higher  beds  we  find  the  arenaceous  matter  increas- 
ing, so  that  at  some  places  the  whole  passes  into  a  sandstone.  It  is  not 
separated  by  any  strongly  defined  line  of  demarcation  from  the  forma 
tion  below,  the  change  from  the  fine  clays  of  the  latter  to  the  more 
sandy  material  above  being  usually  very  gradual.  Nor  are  these  two 
formations  distinguished  by  any  abrupt  change  in  the  organic  remains, 
since  several  of  the  fossils  occurring  in  the  upper  beds  of  the  Fort 
Pierre  group  pass  up  into  the  Fox  Hills  beds,  while  at  some  localities 
we  find  a  complete  mingling  in  the  same  bed  of  the  forms  usually  found 
at  these  two  horizons.  Indeed,  we  might  with  almost  equal  propriety, 
on  paleontological  principles,  carry  the  line  separating  these  two  for- 
mations down  so  as  to  include  the  upper  fossiliferous  zone  of  the  Fort 

*  This  volume  of  the  Mexican  Boundary  Report  bears  the  date  of*  J857  on  the  title  page,  but 
it  was  not  actually  published  until  the  summer  of  J  858.  See  American  Journal  of  Science  and 
Arts  for  July,  1859,  p.  149. 

t  This  species  we  had  named  B.  occidcntalis,  in  our  papers  of  March,  185G.  As  that  name 
had  previously  been  used  for  a  recent  species  of  this  genus  by  A.  Adams,  it  becomes  necessary 
to  give  our  shell  another  name,  and  we  now  propose  to  call  it  B.  Nebrascensis. 
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Pierre  group,  as  we  have  defined  it  the  formation  above.  All  the  facts, 
however,  so  far  as  our  present  information  goes — taking  into  considera- 
tion the  change  in  the  sediments  at  or  near  where  we  have  placed  the 
line  between  these  two  rocks — seem  to  mark  this  as  about  the  horizon 
where  we  find  evidences  of  the  greatest  break  in  the  continuity  of 
physical  conditions. 

The  formation  under  consideration  is  most  distinctly  marked  at  Fox 
Hills,  between  Shyenne  and  Moreau  rivers,  above  Fort  Pierre ;  and  it 
also  extends  across  upon  the  opposite  side  of  the  Missouri,  in  the  region 
of  Long  lake.  It  likewise  immediately  underlies  the  tertiary  bone  beds 
of  the  Manvaises  Terres  at  Sage  creek  and  other  places  in  the  vicinity 
of  White  river,  but  is  not  very  fossiliferous,  so  far  as  known,  in  that 
region.  At  a  single  locality  on  the  Yellowstone  river,  about  150  miles 
from  its  month,  there  is  a  low  exposure  having  the  lithological  charac- 
ters of  the  Fort  Pierre  group,  but  containing  a  complete  mingling  of  the 
fossils  usually  found  in  the  upper  part  of  that  rock,  with  those  generally 
occurring  in  this.  On  the  upper  Missouri,  in  the  region  of  Muscleshell 
and  Milk  rivers,  the  Fox  Hills  beds  do  not  seem  to  be  very  well  defined 
as  a  distinct  rock.  A  few  specimens,  however,  apparently  from  this 
horizon,  were  collected  by  Professor  Hind's  exploring  expedition  in  the 
British  Possessions,  on  the  south  branch  of  the  Saskatchewan;  and 
what  is  a  little  remarkable,  they  occur  in  a  green  sand  matrix  much  like 
that  in  New  Jersey,  excepting  that  it  is  more  indurated. 

At  the  Black  Hills,  and  along  the  Pocky  mountains  west  of  there,  the 
Fox  Hills  beds  are  generally  well  developed.  They  also  occur  at  Beer 
creek  on  the  North  Platte,  and  along  the  mountains  southward,  at  least 
to  the  region  of  Pike's  Peak.  South  of  this  they  have  not  yet  been  cer- 
tainly identified  as  a  distinct  rock.  As  already  stated,  we  had  pointed 
out,  in  November,  1856,  and  in  May,  1857,  that  this  rock  is  represented 
by  the  upper  portion  of  the  cretaceous  beds  in  New  Jersey,  (the  beds  Z>, 
c,  d,  and  e  of  the  section  on  page  21  of  this  chapter,  and  by  the  rotten 
limestone  of  Alabama.  The  intimate  relations  between  the  Fox  Hills 
beds  and  the  Fort  Pierre  group,  already  mentioned,  make  it  necessary, 
when  we  undertake  to  trace  out  the  relations  between  our  cretaceous 
rocks  and  those  of  the  Old  World,  to  view  these  two  formations  together 
as  one  series.  Their  synchronism  with  particular  portions  of  the  cretace- 
ous system,  at  British  and  other  foreign  localities,  will  also  be  more  clearly 
understood  by  keeping  in  view,  as  a  half-way  ground,  their  representa- 
tive beds  in  New  Jersey,  which  certainly  contain  a  few  foreign  species. 
The  evidence  of  the  equivalence  of  our  upper  cretaceous  series  of 
Nebraska  with  the  upper  four  divisions  of  the  cretaceous  in  New  Jersey, 
ft,  c,  d1  and  e  of  the  section  on  page  21  of  this  chapter,  (which  we 
must  also  take  collectively,  when  we  wish  to  compare  them  with  partic- 
ular horizons  of  the  cretaceous  abroad,)  will  be  more  clearly  understood 
by  consulting  the  following  list  of  species  common  to  the  New  Jersey 
and  Nebraska  upper  cretaceous  series: 

New  Jersey  species.  Position  in  Nebraska  upper  series. 

Mosasaurus  Missouriemis Ranges  through  the  whole  upper  series. 

Nautilus  DeTcayi Upper  zone  Ft.  P.  g.  and  in  F.  H.  beds. 

ftcapkites  Conrad i Fox  Hills  beds. 

Ammonites  placenta Upper  zone  Ft.  P.  g.  and  F.  H.  beds. 

A.  complexus Lower  zone  Fort  Pierre  group. 

A.  lobatus Fox  Hills  beds. 

Baculites  ovatus Ranges  all  through  Fort  Pierre  group. 

Amauropsis  paludiiuvformis* . .  .Lower  zone  Fort  Pierre  group. 

*This  species  has  been  identified  in  New  Jersey  by  Dr.  Isaac  Lea. 
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We  have  reason  to  believe  several  other  species  are  common  to  the 
upper  series  in  Nebraska  and  New  Jersey,  bnt  we  only  include  in  this 
list  those  about  which  there  can  be  no  doubt.  A  list  of  the  closely 
allied  representative  species  at  these  distant  localities  would,  if  accom- 
panied by  figures,  still  more  clearly  illustrate  the  synchronism  of  the 
rocks  under  consideration. 

RELATIONS    OF    THE    UPPER    CRETACEOUS    SERIES    OF    NEBRASKA    TO 

EUROPEAN  DIVISIONS. 

Before  expressing  auy  opinion  in  regard  to  the  parallelism  of  our  upper 
cretaceous  series  of  Nebraska  with  particular  portions  of  the  cretaceous 
of  the  Old  World,  it  is  proper  that  we  should  give  a  brief  statement  of 
the  views  of  others  on  this  point,  as  well  as  in  relation  to  the  age  of 
equivalent  beds  in  New  Jersey,  and  in  the  States  further  south.  As  is 
now  well  known,  the  cretaceous  strata  of  New  Jersey  were  first  referred 
to  that  epoch  by  the  lamented  Professor  Lardner  Yanuxem,  who  did  not, 
however,  attempt  to  trace  out  close  parallels  between  particular  beds  of 
the  New  Jersey  strata  and  their  exact  equivalents  in  the  Old  World.  Dr. 
Morton,  to  whom  we  are  indebted  for  figures  and  descriptions  of  a  large 
number  of  the  New  Jersey  fossils,  regarded  these  rocks  and  their  equiv- 
alents in  Nebraska  and  the  southern  States  as  mainly  representatives  of 
the  upper  green  sand,  or  chalk  marl  of  Europe.  It  should  not  be  for- 
gotten, however,  that  he  considered  what  he  had  previously  called  the 
"middle  division,"  that  is,  the  upper  calcareous  stratum  in  New  Jersey, 
contemporaneous  with  the  European  white  chalk.* 

Sir  Charles  Lyell  expresses  the  opinion  that  the  fossils  of  the  New 
Jersey  cretaceous  beds  "  on  the  whole,  agree  most  nearly  with  those  of  the 
upper  European  series  from  the  Maestricht  beds  to  the  gault  inclusive."! 

Professor  Henry  D.  Rogers,  with  his  usual  sagacity  in  such  matters, 
remarks  in  his  able  report  on  the  geology  of  New  Jersey,  that  he  does 
not  regard  the  green  sands  of  that  State  "in  the  strict  sense  of  the  word, 
as  the  equivalents  of  the  green  sand  formation,  so  called,  of  Europe."! 

In  his  Cours  Ulementaire  de  Paleontologies  Alcide  D'Orbigny  refers  the 
fossiliferous  cretaceous  beds  in  New  Jersey,  and  those  in  Nebraska, 
Arkansas,  Texas,  Alabama,  &c,  all  to  his  senonien,  the  equivalent  of  the 
white  or  upper  chalk  and  Maestricht  beds.§ 

Professor  E.  J.  Pictet,  in  his  uTraite  de  Paleontologies  also  refers  most 
if  not  all  of  the  New  Jersey  cretaceous  species  to  the  age  of  the  white 
chalk  of  Europe.  In  an  interesting  paper  read  by  Dr.  Isaac  Lea  before 
the  academy  in  December,  1858,  he  likewise  seems  to  favor  the  conclu- 
sion that  the  cretaceous  green  sands  of  New  Jersey  represent  the  senonieu 
of  D'Orbigny,  but  suggests  some  reasons  for  that  they  may  possibly 
belong  a  little  lower  in  the  series.  || 

From  a  careful  review  of  the  whole  subject,  and  an  attentive  study  of 
extensive  collections  from  the  various  formations  of  Nebraska,  we  are  led 
to  adopt  D'Orbigny's  views,  so  far  as  regards  our  upper  cretaceous  series 
of  that  region,  and  their  equivalents  in  New  Jersey  and  the  States  further 
south.  That  is  to  say,  we  regard  these  rocks  as  synchronous  with  the 
upper  or  white  chalk,  and  Maestricht  beds  of  Europe,  (senonien  of  D'Or- 
bigny.)     We  differ  with  him,  however,  in  regard  to  the  parallelism  of 

*  Journal  Academy  of  Natural  Sciences,  vol.  3,  new  series,  page  217,  1841. 

t  Manual,  page  224. 

^Report  on  the  geology  of  New  Jersey,  page  178,  1845. 

§  Cours  Elementaire  de  Paleontologie,  pages  (i71  and  672,  vol.  2,  1852. 

||  Proceedings  of  the  Academy  of  Natural  Sciences,  Philadelphia,  December,  1858. 
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our  lower  series  of  Nebraska ;  or  more  properly,  we  differ  with  him  in 
referring  equivalent  beds  in  Arkansas  and  further  south  to  his  senonien, 
for  it  is  probable  he  had  never  seen  any  fossils  from  this  lower  series  in 
Nebraska. 

The  evidence  in  favor  of  the  conclusion  we  have  adopted  in  regard  to 
the  synchronism  of  our  upper  series  of  cretaceous  rocks  in  Nebraska 
with  the  white  chalk  and  Maestricht  beds  of  Europe,  is  both  of  a  stra- 
tigraphical  and  paleontological  nature.  The  strati  graphical  evidence  is 
that  it  holds,  west  of  the  Mississippi,  a  position  above  an  older  series, 
containing  as  we  have  shown,  a  group  of  organic  remains  corresponding 
in  their  affinities,  and  in  several  instances,  as  we  think,  agreeing  specific- 
ally with  lower  chalk  forms  in  the  Old  World.  The  paleontological 
evidence  is,  first,  that  many  of  its  fossils  belong  to  genera,  Avhich,  accord- 
ing to  Pictet,  D'Orbigny,  and  others,  are  not  known  in  Europe  below 
the  white  chalk,  nor  even  in  some  instances,  below  the  oldest  tertiary. 
Secondly,  that  several  of  the  forms  occurring  in  these  beds  in  Nebraska 
are  also  found  in  equivalent  beds  in  New  Jersey  and  farther  south,  asso- 
ciated with  well-known  European  upper  chalk  and  Maestricht  bed 
species;  while  they  are  all  specifically  distinct,  so  far  as  known,  from 
those  found  in  the  lower  series  in  Nebraska.  The  following  is  a  list  of 
the  genera  found  in  the  upper  series  in  Nebraska,  and  equivalent  strata 
in  New  Jersey,  Alabama,  and  some  other  States  in  the  south;  which, 
according  to  trustworthy  authorities,  are  not  known  to  range  below  the 
horizon  of  the  white  chalk,  and  a  few  of  them  not  even  below  the  oldest 
tertiary  at  foreign  localities.* 


Names  of  genera. 


Position  in  Nebraska. 


Mosasaurus Fort    Pierre   group   and    Fox 

Hills  beds. 

Saurocephalus 

Callianassa Base  Fort  Pierre  group 

Pleurotoma Fort  Pierre  group,  upper  part, 

and  Fox  Hills  beds. 

Busycon Fox  Hills  beds 

Pseudo-buccinum    Fox  Hills  beds 

Fasciolaria !  Fox  Hills  beds 

Cypraea 

Xylophaga \  Fox  Hills  beds 

Pulvenites 

Cassidulus 


Localities  in  the 
States. 


New  Jersey  and 

Alabama. 
New  Jersey  . .  . . 
New  Jersey  . .  . . 


Tennessee 
Alabama. . 


Mississippi . .. 
Ala.  and  Miss 


Position  in  Europe. 


White  chalk  and 
Maestricht  beds. 

White  chalk. 

White  chalk. 

White  chalk .  and 
Maestricht  beds 


Maestricht  beds. 
White  chalk. 


White  chalk. 
White  chalk. 


Of  this  list  of  eleven  genera,  the  following  three,  viz:  husycon, pseii- 
dobuccinum,  and  xylophaga,  have  not  yet,  we  believe,  been  found  in  the 
Old  World  so  low  as  the  cretaceous;  while  the  genus  fasciolaria  is  there 
said  to  extend  no  lower  than  the  very  latest  member  of  the  cretaceous, 
(the  danien  of  D'Orbigny,)  above  the  Maestricht  beds. 

The  following  seven  of  these  genera,  viz:  callianassa,  busycon, pleu- 
rotoma, fasciolaria,  cyprcea,  xylophaga,  and  cassidulus,  pass  into  the 
tertiary,  and  are  represented  in  our  present  seas ;  while  the  genus  pseu- 
do-buccinum will  probably  be  also  found  in  the  tertiary,  since  we  know  at 
least  one  species  of  it  still  living.*    At  the  same  time  that  we  are  already 


*A  few  other  genera  might  probably  be  added,  but  we  have  given  what  Ave  consider  the 
best  authenticated  examples. 

t  P.  ampullaceum,  (Bullia  ampulacea  of  Middendorf, )  from  the  Great  Schantar  island. 
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aware  of  the  occurrence  of  eleven  or  more  genera  in  our  upper  series  of 
American  cretaceous  rocks  not  known  to  have  been  found  below  the 
horizon  of  the  upper  chalk  in  Europe,  we  can  remember  only  three  that 
have  been  identified  in  this  upper  series  which  are  supposed  not  to  range 
above  the  lower  chalk  of  the  Old  World.  These  are  caprinello,  goriio- 
mycij  and  macrabaeia.*  Of  each  of  the  latter  two  genera  we  certainly  know 
one  species  in  our  Fox  Hills  beds ;  but  the  occurrence  of  the  first  in  our 
upper  series  is  very  doubtful,  since  it  has  only  been  identified  from  a 
single  imperfect  specimen,  that  will  probably  be  found  to  belong  to  some 
other  group. 

In  addition  to  the  general  upward  tendency,  so  to  speak,  of  the  genera 
in  this  upper  series,  both  in  Nebraska  and  farther  eastward,  we  would 
also  remark  that  a  few  of  the  forms  found  in  our  Fox  Hills  beds,  particu- 
larly of  the  gasteropoda ,  present  such  close  specific  affinities  to  tertiary 
shells  that  we  would  have  doubted  the  propriety  of  referring  them  to 
the  cretaceous  epoch  were  it  not  for  the  fact  that  we  find  them  associ- 
ated in  the  same  bed  with  baeuUtes,  ammonites,  scaphites,  and  other 
cretaceous  genera  and  species. 

Although  we  have  not  been  fully  able  to  satisfy  ourselves  that  any  of 
the  species  yet  known  from  the  upper  cretaceous  series  of  Nebraska  are 
certainly  identical  with  upper  chalk  forms  in  the  Old  World,  many  of 
them  are  undoubtedly  closely  allied  representatives,  and  we  think  the 
following  will  probably  prove  to  be  common  to  this  horizon  in-Nebraska 
and  Europe,  viz :  Nautilus  De/cayi,  jScapliites  Conradi,  BacuUtes  anceps, 
and  Gryphcva  versicularis.  At  any  rate  Nautilus  Delcayi  is  closely  related 
to  some  foreign  forms,  and  is  supposed  by  D'Orbigny  to  occur  in  the 
upper  chalk  of  Europe.  Scaphites  Conradi  also  seems  scarcely  distin- 
guishable from  an  upper  chalk  found  in  Germany,  described  by  Eoemer 
under  the  name  of  S.  pulclierimuSj  and  we  find  in  our  Fox  Hills  beds  a 
haculite  we  cannot  distinguish  from  a  Texas  shell  referred  by  Dr.  F. 
Eoemer  to  B.  anceps  of  Lamarck.  We  would  remark,  however,  that  if 
D'Orbigny\s  figures  of  Lamarck's  species  represent  the  sutures  accu- 
rately, the  American  form  will  probably  prove  to  be  only  an  allied  repre- 
sentative species.  In  addition  to  the  above  we  likewise  find  a  gry pliant 
in  our  Fort  Pierre  group,  which  presents  close  relations  to  G.  vesicular is} 
if  it  is  not  indeed  that  species. 

When  we  come  to  the  equivalent  rocks  further  eastward,  however,  in 
New  Jersey,  and  at  localities  in  Alabama  and  other  southern  States, 
we  are  no  longer  compelled,  as  previously  stated,  to  rely  upon  doubt- 
fully identical  or  closely  allied  representative  species,  for  we  there  find 
a  number  of  our  Nebraska  forms  associated  with  some  seven  or  eight 
well-known  European  upper  chalk  species.  So  far  as  we  have  been  able 
to  ascertain,  the  following  list  embraces  the  species  known  to  be  com- 
mon to  the  New  Jersey  and  Alabama  rocks  alluded  to,  and  the  upper 
chalk  and  Maestricht  beds  of  the  Old  World: 

*  We  are  aware  the  genus  bclemnites  is  not  known  to  extend  up  into  the  upper  chalk 
in  Europe,  and  that  Dr.  Morton  described  a  B.  ambiguus  from  New  Jersey.  Dr.  Leidy, 
however,  has  decided  that  it  is  a  spiue  of  a  fish. 
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Names. 


Saurocephalus  lanciformis.. 

Lamna  acuminata 

Belemnitella  mucronata 

Neithea  Mortoni 

Ostrea  larva 

Gryphnea  vesicularis  * 


American  localities. 


Foreign  localities  and  position. 


New  Jersey England,  white  chalk. 

New  Jersey England,  white  chalk. 

N.  Jersey,  Ala.,  &c...|  England,  France,  &c, 

and  Maestricht  beds. 

N.  Jersey,  Ala.,  &c...|  France,  white  chalk. 


N.  J.,  Tenn.,  Ala.,  &c. 
N.  J.,  Tenn.,  Ala.,  &c. 


England,  France,  &c, 
and  Maestricht  beds. 

England,  France,  &c. 
and  Maestricht  beds. 


Nucleolites  crucifer New  Jersey France,  white  chalk. 


white  chalk 


white  chalk 
white  chalk 


It  is  true  we  have  in  this  upper  series  in  Nebraska,  and  further  east,  a 
few  forms  allied  to  lower  chalk  and  upper  green  sand  species,  and  we 
have  regarded  two  of  these,  at  least,  as  probably  identical  with  foreign 
species  of  that  age.  That  is,  we  had  supposed  our  Ciicullcea  Shumardi 
probably  identical  with  the  green  sand  species,  C.  fibrosa  of  Sowerby, 
and  a  small  micrabada  from  our  Fox  Hills  beds  probably  identical  with 
M.  coronula,  Goldfuss,  sp.,  from  the  same  horizon.  Later  comparisons, 
however,  have  led  us  to  regard  the  latter  as  a  distinct  species,  and 
although  we  have  not  yet  been  able  to  find  characters  by  which  our 
Cucullosa  Shumardi  can  be  distinguished  from  the  figures  and  descrip- 
tions of  Sowerby's  species  we  have  seen,  it  is  quite  probable  that  a  care- 
ful comparison  of  a  series  of  good  specimens  would  bring  to  light  con- 
stant differences  of  specific  importance.  Should  these,  however,  and 
several  others  we  have  from  time  to  time  compared  with  green  sand  and 
lower  chalk  species,  really  prove  to  be  undistinguishable  from  them, 
still  the  weight  of  evidence  would,  on  the  whole,  be  strongly  in  favor 
of  the  conclusion  that  these  rocks  are  certainly  of  the  age  of  the  upper 
chalk  and  Maestricht  beds. 

From  all  the  foregoing  facts  it  may  be  seen,  first,  that  the  only  strongly 
marked  paleontologieal  break  in  the  Nebraska  cretaceous  section,  so  far 
as  we  now  know,  is  that  dividing  the  Nebraska  division  from  the  Fort 
Pierre  group. 

Secondly,  that  all  the  Nebraska  cretaceous  beds  below  this  line 
included  in  our  section,  as  well  as  the  bed/  of  the  New  Jersey  section, 
on  page  21  of  this  chapter,  represent  the  lower,  or  gray  chalk,  are  pro- 
bably the  upper  green  sand  of  the  Old  World. t 

Thirdly,  that  all  the  Nebraska  beds  between  this  strongly  marked 
line,  near  the  middle  of  the  section,  and  the  tertiary,  as  well  as  the  beds 
&,  c,  d,  and  e  of  the  New  Jersey  section,  belong  to  the  horizon  of  the 
upper  or  white  chalk,  and  Maestricht  beds  of  Europe. 

TERTIARY  ROCKS. 


It  would  extend  these  remarks  beyond  the  limits  assigned  them  to 
attempt  any  detailed  account  of  the  tertiary  rocks  of  Nebraska,  or  to 
discuss  at  length  the  questions  respecting  their  relations  to  those  of 
the  Atlantic  coast,  or  of  the  Old  World.     We  must,  therefore,  limit  our- 


*  This  species  is  supposed  by  some  to  occur  also  in  the  upper  green  sand  and  the  lower  or 
gray  chalk,  but  the  form  occurring  in  these  lower  positions  is  regarded  by  other  authorities 
as  a  distinct  species. 

t  By  this  remark  we  do  not  mean  to  express  the  opinion  that  cretaceous  strata  older  than 
the  upper  green  sand  of  Europe  may  not  exist,  and  yet  be  discovered  in  Nebiaska  and  New 
Jersey. 
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selves  here  to  a  few  brief  statements  of  leading  facts,  and  leave  all 
details  for  another  occasion.  In  the  first  place  we  would  remark  that 
no  strictly  marine  tertiary  deposits  have  yet  been  discovered  in  all  the 
Rocky  Mountain  region  of  Nebraska,  nor,  so  far  as  we  know,  in  any 
other  portion  of  Nebraska,  Kansas,  or  Utah.  Throughout  all  this  great 
central  area  of  the  continent,  wherever  the  oldest  tertiary  deposits  have 
been  seen  they  give  evidence  of  fresh  and  brackish-water  origin ;  and 
where  observed  resting  upon  the  most  recent  cretaceous  beds,  the  two 
have  been  found  conformable  and  sometimes  blended  together,  so  as  to 
render  it  difficult  to  draw  a  line  between  them  in  the  abseuce  of  organic 
remains.  All  the  facts  indicate  a  gradual  change  from  the  marine  conditions 
of  the  cretaceous, — at  first  to  brackish,  and  then  to  the  fresh- water  con- 
ditions of  the  tertiary.  The  predominance  of  gasteropoda  and  lamellibran- 
chiata,  and  the  comparative  paucity  of  types  usually  considered  character- 
istic of  deeper  water  deposits,  as  well  as  the  coarser  nature  of  the  sedi- 
ments near  the  end  of  the  cretaceous  epoch  in  this  region,  indicate  that 
the  waters  were  growing  more  shallow  as  the  land  oti  the  east  encroached 
on  the  sea,  and  islands  were  rising  where  the  Rocky  mountains  now  stand, 
while  the  close  of  the  cretaceous  period  seems  to  have  been  attended  by 
the  gradual  elevation  of  large  areas  of  country  here  above  the  ocean 
level.  This,  and  other  contemporaneous  changes  of  physical  conditions, 
caused  the  total  destruction  of  the  whole  cretaceous  fauna.  After  this, 
extensive  tracts  of  country  in  the  region  of  the  Eocky  mountains,  and 
east  of  there  in  Nebraska  and  other  northwestern  Territories,  Avere  occu- 
pied by  bays,  inlets,  estuaries,  &c,  of  brackish  water,  inhabited  by 
mollusca  of  the  genera  ostrea,  onio,  pisidium,  eorbicula,  potamomyty 
melania,  melampus,  vivipara,  &c,  all  of  tertiary  types.  As  the 
gradual  elevation  of  the  country  continued,  the  salt  and  brackish  waters 
receded  and  gave  place  to  lakes  and  other  bodies  of  fresh  water,  in 
which  most  of  the  tertiary  rocks  of  the  northwest  were  deposited ;  so 
that  in  all,  excepting  the  earliest  tertiary  beds  of  this  region,  we  find  only 
the  remains  of  strictly  fresh-water  and  terrestrial  animals. 

The  passage  from  the  brackish  to  the  fresh-water  beds  in  the  oldest 
member  of  the  tertiary  of  this  region  seems  not  to  be  marked  by  any 
material  alteration  in  the  nature  of  the  sediments.  Nor  have  we,  so 
far  as  is  yet  known,  any  reasons  for  believing  that  any  climatic  or  other 
important  physical  changes  beyond  the  slow  rising  of  the  land  and  the 
consequent  recession  of  the  salt  and  brackish  water,  took  place  during 
the  deposition  of  the  whole  of  the  oldest  member  of  the  tertiary  here, 
since  we  find  a  considerable  proportion  of  the  species  of  fresh-water 
mollusca  ranging  through  this  whole  lower  member.  The  principal  dif- 
ference between  the  fossils  of  its  upper  and  lower  beds  consist  in  the 
gradual  disappearance  of  strictly  brackish-water  types  as  we  ascend  from 
the  inferior  strata.  The  entire  series  of  Nebraska  tertiary  rocks  con- 
sists of  three  or  four  groups,  three  of  which,  at  least,  (and  probably 
four,)  evidently  belong  to  separate  and  distinct  epochs.  They  usually 
occur  in  isolated  basins,  but  have,  with  one  exception,  all  been  seen  in 
such  connection  as  to  leave  no  doubts  in  regard  to  their  order  of  super- 
position. Their  prevailing  lithological  characters,  estimated  maximum 
of  thickness,  and  order  of  succession  will  be  seen  in  the  section  given 
following: 
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General  section  of  the  tertiary  rocks  of  Nebraska. 
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The  Fort  Union  or  Great  Lignite  group  occupies  extensive  areas  of 
country  in  Nebraska,  and  lias  been  seen  beneath  thejWhite  River  group 
at  several  distant  localities.  It  was  evidently  deposited  in  large  bodies 
of  water,  which  were  at  first  brackish,  and  then  gradually  became  fresh. 
The  great  numbers  of  fossil  leaves  and  numerous  beds  of  lignite  con- 
tained in  it  clearly  show  that  the  shores  of  these  ancient  estuaries, 
lakes,  &c,  in  which  this  formation  was  deposited,  supported  dense  for- 
ests of  large  trees  and  a  growth  of  other  vegetation  far  exceeding  in 
luxuriance  any  thing  now  met  with  in  these  latitudes.  Indeed,  the  pres- 
ence of  true  fan  palms  of  large  size,  and  the  remains  of  the  genus  cro- 
codilus,  as  well  as  the  affinities  of  the  mollusca  found  in  these  beds,  to 
southern  forms,  all  point  rather  to  the  existence  here  of  a  tropical  than 
a  temperate  climate  during  their  deposition. 
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Jn  regard  to  the  relations  of  this  formation  to  known  horizons  in  the  ter- 
tiary of  the  Old  World,  we  feel  scarcely  prepared  to  express  a  very  decided 
opinion.  The  difficulty  in  the  way  of  drawing  inferences  bearing  on  this 
point  from  the  remains  of  mollnsca  found  in  these  beds  is,  that  they, 
being  fresh  and  brackish  water  types,  bear  little  or  no  analogy  to  those 
of  the  tertiaries  of  the  States  bordering  on  the  Atlantic;  nor  are  any 
of  them,  so  far  as  known,  specifically  identical  with  foreign  forms. 
When  we  bear  in  mind,  however,  the  fact  that  wherever  this  formation 
has  been  seen  in  contact  with  the  latest  cretaceous  beds,  the  two  have 
been  found  to  be  conformable,  however  great  the  upheavals  and  distor- 
tions may  be,  while  at  the  junction  there  seems  to  be  a  complete  ming- 
ling of  sediments,  one  is  strongly  impressed  with  the  i^robability  that 
no  important  member  of  either  system  is  wanting  between  them.  This 
view  is  also  rendered  more  probable  by  the  fact  that  the  formation 
under  consideration  is  known  to  hold  a  position  beneath  the  White 
River  group,  which  is  characterized  by  the  remains  of  an  entirely  different 
fauna,  clearly  of  miocene  age.  Again,  the  recurrence  in  this  lower 
group  of  remains  of  the  genus  Jejndotus,  which  is,  we  believe,  in  Europe 
unknown  above  the  eocene,  while  the  other  vertebrate  remains  found 
associated  with  it  have  been  compared  by  the  distinguished  comparative 
anatomist,  Professor  Leidy,  with  types  even  older  than  the  tertiary,  are 
facts  strengthening  the  impression  that  this  Fort  Union  lignite  group 
probably  represents  the  eocene  of  Europe. 

It  should  not  be  forgotten,  however,  that  an  extensive  and  beautiful 
series  of  fossil  plants  from  this  formation,  although  not  yet  thoroughly 
investigated,  have  been  thought  by  Dr.  Newberry  to  be  most  analogous 
to  miocene  types.  Yet,  even  if  this  formation  should  prove  to  be  of  eocene 
age,  this  would  only  be  in  accordance  with  what  is  now  known  in  regard 
to  the  earlier  introduction  of  particular  types  of  plants  in  the  cretaceous 
system  of  this  country  than  in  that  of  the  Old  World. 

As  the  Wind  River  deposits  have  not  yet  been  seen  in  contact  with 
any  well-marked  beds  of  the  other  tertiary  formations  of  this  region, 
and  few  fossils  have  yet  been  found  in  them,  their  position  in  the  series 
remains  doubtful.  It  is  therefore  only  provisionally  that  we  have  placed 
this  formation  between  the  Eort  Union  and  White  River  groups  in  the 
foregoing  section.  It  may  possibly  belong  to  the  horizon  of  one  of  these 
rocks,  or  even  represent  them  both  in  part,  or,  what  is  more  probable, 
it  may  occupy  an  intermediate  chronological  position.  The  only  fossils 
yet  found  in  this  formation  are  fragments  of  tryonix  and  testudo,  together 
with  the  shells  of  two  species  of  helix  and  a  cast  of  avivipara.  One  of 
these  helices  is  more  like  H.  Leidyi  from  the  White  River  group  than 
any  of  the  other  species  yet  known  from  any  of  these  rocks,  while  the 
other  is  a  very  large  depressed  species  of  southern  type,  quite  unlike 
any  of  those  hitherto  found  in  any  of  the  other  Nebraska  rocks.  The 
riripara  seems  to  be  undistinguishable  from  our  V.  trochiformis  from 
the  Fort  Benton  group  ;  though,  as  it  is  a  mere  cast,  it  cannot  be  iden- 
tified with  positive  certainty  with  that  shell.  No  marine  or  brackish- 
water  fossils  have  been  found  in  these  beds. 

The  White  River  group  is  the  formation  that  has  furnished  the  exten- 
sive and  interesting  collections  of  vertebrate  remains  which  have  been 
so  ably  investigated  by  Professor  Leidy.  It  occupies  a  considerable 
area  in  the  region  of  White  river,  and  is  seen  beneath  the  succeeding 
formation  on  the  Niobrara  and  Platte  rivers.  Its  position  above  the 
Port  Union  or  Great  Lignite  group  has  also  been  clearly  and  satisfac- 
torily determined.  This  formation  is  mainly  composed  of  a  series  of 
whitish  indurated  clays,  which  have  been  worn  and  cut  bv  the  streams, 
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rains,  and  other  atmospheric  agencies,  into  numerous  deep  valleys  and 
ravines,  so  as  to  leave  various  peaks,  isolated  columns,  towers,  &c,  pre- 
senting, as  seen  from  a  distance,  exactly  the  appearance  of  the  ruins  of 
an  ancient  city.  The  difficulty  the  traveller  meets  with  in  finding  his 
way  through  this  interminable  labyrinth  had  caused  the  Indians  to  call 
it,  in  their  own  language,  the  Bad  Grounds ;  hence,  the  French  name, 
Mauvaises  Torres,  applied  by  the  Canadian  voyageurs  in  the  employ  of 
the  fur  companies.  The  vertebrate  remains  found  in  these  beds  belong 
to  the  genera  oreodon,  agriochcerns,  pnebrotherium,  leptomeryx,  leptan- 
chereia,  protomeryx,  merycodus,  titanotherium,  lepiochcerus,  hyracodon, 
entelodon,  palceochceous,  rhinoceros,  steneoflber,  machdirodus,  anchithe- 
rium,  hyopotamiis,  hyamodon,  ischyromys,  palceolagus,  and  eumys,  tes- 
tudo,  &c.  The  affinities  of  these  fossils,  as  has  been  shown  by  Pro- 
fessor Leidy,  clearly  establish  the  miocene  age  of  this  formation. 
Comparatively  few  invertebrate  remains  have  yet  been  found  in  the 
White  River  group.  They  consist  of  one  species  of  helix,  one  or  two 
of  limncm,  a  small  physa,  two  or  three  small  species  of  planorbis,  &c. 
No  fossil  leaves,  nor  beds  of  lignite,  have  been  met  with  in  it  ;  and  all 
the  animal  remains,  as  may  be  seen  from  the  foregoing  list,  are  terres- 
trial and  fresh-water  types. 

The  Loup  River  beds  consist  mainly  of  incoherent  materials,  and  were 
evidently  deposited  after  the  upper  surface  of  the  White  River  group 
had  been  worn  into  ravines  and  other  depressions.  It  occupies  much  of 
the  surface  of  the  country  in  the  region  of  the  Loup  fork  of  Platte 
river,  and  extending  far  south  of  the  latter  stream.  The  vertebrate 
remains  described  by  Professor  Leidy  from  it  belong  to  the  genera 
megalomeryx,  procamelus,  cervus,  rhinoceros,  mastodon,  elephas,  hippa- 
rion,  merychippus,  equus,  castor,  fells,  canis,  testudo,  &c,  many  of  which 
are  very  closely  allied  to  recent  species.  A  few  shells  of  the  genera 
helix,  physa,  &c.,  apparently  identical  with  living  species,  have  also 
been  found  in  these  beds.  All  the  species  of  vertebrate  and  other 
remains  yet  found  in  them  are  distinct  from  those  occurring  in  the 
White  River  group  and  beds  below,  and  they  have  not  yet  afforded  any 
brackish  or  marine  types  of  any  kind.  When  we  take  into  consideration 
the  position  of  this  formation  above  the  well-marked  miocene  White 
River  group  and  the  relations  of  its  organic  remains  to  pliocene  and 
recent  species,  there  is  little  room  for  doubting  the  correctness  of  its 
reference  to  the  horizon  of  the  pliocene  of  Europe. 


CHAPTER  III. 

Narrative— Introduction— Carboniferous  rocks  of  Lower  Missouri— Platte 
valley  and  elkhorn— relations  of  dakota  group  with  carboniferous 
rocks — Dakota  group,  or  cretaceous  formation  No.  1— Its  extent — Vege- 
table remains— Sections  of  bluffs — Fort  Benton  group,  or  No.  2 — Nio- 
brara division,  or  No.  3— Its  chalky  character — Geology  near  Yankton— 
Durion's  Hills — Fossils  of  No.  3— Description  of  superficial  deposits — 
Terraces— Alluvial  bottoms— Superficial  deposits  near  Sioux  City. 

The  following  chapters  form  the  narrative  portion  of  this  report.  I 
hope  that  the  details  will  not  prove  tedious ;  but  in  order  that  my  geo- 
logical map  may  be  better  understood,  I  thought  it  best  to  give  the 
geology  of  our  route  from  point  to  point  substantially  as  I  note  it  in 
my  journal  in  the  field.  It  was  impossible,  therefore,  to  avoid  some 
repetition,  and  the  same  fault  will  occur  in  the  latter  portion  of  this 
report  when  treating  of  the  general  geology  of  that  region. 

It  will  also  be  seen  how  wonderfully  simple  is  the  geological  structure 
of  all  this  western  country  when  once  a  key  is  secured  to  the  different 
formations.  It  will  also  be  observed  that  there  is  a  great  similarity  in 
different  portions — that  when  one  district  has  been  carefully  studied  it 
forms  a  key  to  the  whole. 

The  narrative  portion  begins  with  a  short  notice  of  the  carboniferous 
rocks  on  the  lower  Missouri. 

CARBONIFEROUS  ROCKS. 

These  rocks  are  well  exposed  along  the  Missouri  river  from  the  southern 
line  of  Kansas  to  the  mouth  of  the  Platte.  Here  more  recent  formations 
begin  to  overlap  them,  and  they  gradually  disappear  beneath  the  water- 
level  of  the  river  in  the  vicinity  of  De  Soto,  about  30  miles  above  Omaha 
City.  Following  up  the  valley  of  the  Platte  we  find  these  coal-measure 
limestones  dipping  gently  toward  the  northwest,  so  as  to  pass  beneath 
the  water-level  of  that  river,  near  the  mouth  of  the  Elkhorn.  Prior  to 
reaching  the  latter  locality,  the  ferruginous  sandstones  of  cretaceous 
formation,  No.  1 ,  overlap  the  limestones,  and  at  Elkhorn  they  occupy  the 
whole  country.  We  can  thus  see  that  a  comparatively  small  area  of  the 
already-settled  portion  of  Nebraska  is  underlaid  by  rocks  of  this  age ; 
and  the  next  inquiry  that  naturally  arises  is,  of  what  economical  value 
are  they  to  the  country  ?  In  a  former  report  I  attempted  to  show  that 
they  belonged  to  the  age  of  the  upper  carboniferous,  and  consequently 
above  the  true  coal-beds,  and  that,  though  the  seams  of  this  useful  min- 
eral may  be  found  in  various  localities,  I  suspect  no  workable  beds  will 
ever  be  discovered.  In  order  that  a  bed  of  coal  may  be  regarded  as 
workable,  there  should  be  at  least  two  or  three  feet  of  pure  coal.  The 
limestones  form  an  excellent  material  for  building  purposes  and  for  con- 
verting into  lime,  and  several  quarries  have  already  been  opened  for  that 
purpose  and  for  converting  into  lime,  with  complete  success. 

By  reference  to  the  geological  map  it  will  be  seen  that  but  a  small  area 
in  the  southeastern  portion  of  Nebraska  is  occupied  by  this  formation; 
that  at  De  Soto,  on  the  Missouri,  it  gives  place  to  the  cretaceous  sand- 
stones, passing  beneath  the  water-level ;  that  it  also  disappears  in  the 
Platte  valley  near  the  mouth  of  the  Elkhorn  river.     From  thence  to  the 
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mountains,  the  carboniferous  rocks  are  not  again  seen  until  revealed 
along  the  margins  of  the  mountain  ranges. 

^taceous  beds  Fo  l.-At  De  Soto,  on  the  Missouri,  and  at  the  mouth 
ot  the  Elk  horn,  the  Dakota  group  begins  to  attain  considerable  thickness 
and  to  underlie  the  country.  Even  near  to  Omaha  City  some  remnants 
ot  it  can  be  seen  overlapping  the  carboniferous  rocks.  The  rocks  of  this 
division  ot  the  cretaceous  period  are  mostly  of  a  concretionarv  character 
and  are  quite  variable  iu  lithological  structure  at  different  localities! 
.Near  Blackbird  Hill  there  is  an  irregular  bed  of  bluish  siliceous  rock, 
very  hard  and  compact,  surrounded  above  and  below  by  a  looselv-aeffre- 
g^ited  micaceous,  slightly  calcareous  sandstone,  the  whole  eontamin#an 
abundance  of  quite  well  preserved  vegetable  remains.  Above  this  point 
the  rocks  soon  Change  into  an  entirely  loose  friable  sandstone,  with  layers 
ot  indurated  clay  and  grits,  and  one  bed  of  very  impure  lignite.  Oblique 
lamina?,  ripple-markings,  and  all  the  indications  of  shallow  water  and 
shore  deposits,  are  abundant  everywhere. 

Near  Iowa  creek  we  pass  some'  bluffs  cut  by  the  river,  about  80  feet 
in  height,  which  seem  to  be  composed  of  a  blending  of  cretaceous  form- 


Section  descending ; 

3.  Laminated  marl,  fffo.  3,  cretaceous,)  (JO  feet 

2.  Laminated  black,  plastic  clay,  but  containing  much  iron  and  calcareous 
concretions,  (No.  2,)  30  feet. 

1.  Ferruginous  clay,  alternating  with  layers  of  black,  plastic  clay,  pass- 
ing down  into  ferruginous  sandstone,  10  feet. 

The  hills  are  covered  with  a  fair  growth  of  timber,  though  the  trees 
on  the  uplands  dimmish  m  height  as  we  ascend  the  river 

The  next  cut  bluffs  are  on  the  Nebraska  side  of  the  Missouri,  and  are 
about  150  feet  high.     Here  the  lower  portion  of  No.  3  is  very  con    act 

W  V1  b  ir^bL"Ck  5  da>rk  ash  Color>  seemi»S  to  Mu3ate  n  transition 
in°  r  /  °i  ?*, X  KF0'  3  1S  exPosed  "ere,  with  a  thickness  of  about 
100  feet,  overlaid  by  50  to  80  feet  of  yellow  marl.  No.  2  is  seen  not  more 
Si  T  alTv  tne7ater-kvel.  Although  in  some  localities  a  hard 
Not  >nn!!ilna VK  1.,me?Jone  s1eeins  t0  form  a  line  of  demarkation  between 
Nos.  2  and  3,  yet  in  other  places  the  ore  passes  by  imperceptible  'nida- 
tions into  the  other,  and  we  also  know  that  there' is  an  intermingling  of 
organic  remains.  At  this  point  the  lower  part  of  No.  3  has  been  quarried 
,o  considerable  extent  and  converted  into  lime 

Again,  near  the  mouth  of  the  Vermilion  river  are  cut,  by  the  Missouri 
revealing  Nos.  2  and  3,  as  before  mentioned—  »**oun, 

Section  descending  : 

3.  Yellow  marl,  ;»  recent  deposit,  40  feet. 

%  Gray  and  rust-colored,  chalky  mar],  (No.  3,)  ,«}0  feet. 
1.  Black,  plastic  clay,  (No.  2,)  50  feet. 

The  bluffs  opposite  the  mouth  of  James  river  are  composed  Almost 
entirely  of  No.  3.     No.  2  has  passed  beneath  the  water  Kv3 and  wffl 

Ktion?sn  agam  We  mmh  th6  VirinitV  °f  80me  of  tbe  m0a»tai» 

ciits'th^nu"  ^ G  Y-mU01i  Villa^  ?  Lew  hundred  >'sinl*  fcbe  river  again 
Guts  the  hills,  terming  a  series  of  bluffs,  which  show  the  complete  litho- 
logical character  of  No.  3,  overlaid  by  a  huge  deposit  of fellow  marh 
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The  bank  upon  which  the  village  is  located  is  about  30  feet  above  the 
river,  and  is  composed  entirely  of  a  yellow  calcareous  and  argillaceous 
material  of  recent  date.  This  recent  deposit  is  quite  well  developed 
along  the  Missouri  in  this  district,  and  seems  to  till  up  the  irregularities 
of  the  surface  of  the  cretaceous  rocks.  The  next  series  of  bluffs  are 
opposite  Durion's  Hills.  The  base  of  No.  3  is  quite  compact  bluish  gray 
inside,  but  the  top  portion  is  a  soft  yellow  chalk-like  marl.  Below 
Durion's  Hills  continuously  for  two  or  three  miles  we  have  the  follow- 
ing section. 

2.  YelloAV  marl,  a  recent  deposit. 
1.  Yellow  marl  of  No.  3  passing  down  into  gray  marl  more  compact,  but 

crumbling  on  exposure  to  the  atmosphere. 

About  a  fourth  of  a  mile  above  Smutty  Bear's  village  we  see  a  line  expo- 
sure of  No.  3  presenting  a  mural  front  of  150  feet  in  height  and  revealing 
in  the  greatest  abundance  a  small  species  of  oyster,  (Ostrea  eongcsta,  Con- 
rad, J  and  remains  of  iishes.  At  the  mouth  of  the  Niobrara  we  observe  a 
tine  exposure  of  No.  3  in  a  long  series  of  conical  bluff  hills,  capped  with  the 
dark  laminated  clays  of  No.  4.  These  bluffs  are  eroded  by  water  so  that 
they  present  the  appearance  of  a  series  of  cones  split  from  apex  to  base. 
The  recent  deposits  are  very  largely  developed  in  the  region  which  we  now 
have  under  consideration.  I  do  not  intend  in  the  narrative  part  of  my 
report  to  do  more  than  to  state  the  facts  which  I  have  collected  along  the 
routes,  leaving  the  generalizations  and  conclusions  for  subsequent  chap- 
ters. The  most  important  and  most  largely  developed  recent  formation  in 
this  region  is  the  yellow  marl  deposit,  which  covers  to  a  great  extent  the 
State  of  Missouri  and  the  eastern  portions  of  Kansas  and  Nebraska. 
In  an  economical  point  of  view  also  it  is  of  the  highest  interest,  as  it 
underlies  and  forms  a  portion  of  the  richest  soils  of  the  west.  There 
are  also  the  loose  gravel  deposits,  the  bottoms  of  the  streams,  and  a 
quite  important  erratic  block  deposits,  which  has  left  its  trace  to  a  greater 
or  less  extent  over  the  whole  prairie  country  east  of  the  Rocky  moun- 
tains. Along  the  Missouri  river,  as  well  as  the  tributaries,  are  alluvial 
bottoms  of  greater  or  less  width,  the  soil  of  which  is  of  the  greatest 
fertility,  composed  of  a  mingling  of  all  the  different  formations  in  the 
west  and  containing  a  vast  amount  of  vegetable  matter.  These  bot- 
toms sustain  an  annual  growth  of  the  most  luxuriant  vegetation,  and 
upon  them  is  found  by  far  the  greater  part  of  the  timber  of  the  west. 
They  vary  in  width  from  one  to  twenty  miles.  From  Omaha  City  to  the 
mouth  of  James  river  along  the  Missouri,  the  bottoms  are  of  remarka- 
ble width,  reminding  one  of  the  former  existence  of  a  great  lake,  while 
the  hills  that  border  these  bottoms  on  either  side  are  composed,  to  a 
great  extent,  of  yellow  marl.  Another  interesting  feature,  which  we  hope 
to  allude  to  again,  is  the  river  terraces,  which  are  more  or  less  conspicu- 
ous everywhere  in  the  valleys  of  all  the  streams  flowing  from  the  eastern 
slope. 

At  Glasgow,  Missouri,  the  yellow  marl  deposit  exhibits  itself  more  con- 
spicuously than  at  any  other  point  observed  by  me  thus  far  up  the  river. 
It  here  forms  quite  steep  bills,  with  a  somewhat  irregular  outline,  200  to 
251)  feet  in  height,  with  a  color  rather  darker  than  usual,  probably  due 
to  the  presence  of  more  vegetable  matter.  The  bottoms  seem  to  widen 
and  are  covered  with  a  dense  growth  of  cottonwood  trees.  On  the  high 
hills  beyond  are  various  kinds  of  timber  in  abundance,  and  the  soil  is  of 
remarkable  fertility,  being  well  adapted  to  the  growth  of  hemp  and 
tobacco.  Tin4  bottoms  of  the  Missouri,  composed  of  loose  material,  are 
constantly  exposed  to  the  erosive  action  of  the  current,  and  are  liable 
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at  any  time  to  be  carried  down  the  river  and  reformed  at  some  other 
locality. 

The  immediate  bottoms  of  the  river,  though  constantly  changing",  pre- 
sent some  interesting  vertical  sections,  showing  the  alternate  strata  of 
clay  and  sand,  and  often  reminding  one  of  the  tertiary  deposits  high  up 
on  the  Missouri.  Just  above  Atchison,  Kansas,  I  took  the  following 
sections  of  what  may  be  called  the  first  terrace. 

3.  Fine  gray  arenaceous  grit. 

2.  Alternate  seams  of  indurated  brown  clay  with  gray  sand,  4  to  6  feet. 

1.  Fine  gray  arenaceous  marl,  4  to  G  feet. 

The  above  sections  would  not  represent  the  strata  in  different  locali- 
ties, for  there  is  no  uniformity  in  their  character,  but  it  will  show  the 
general  character  of  the  first  terrace.  Upon  this  bottom  are  trees  of 
the  largest  size,  platanus,  cottoinvood,  ash,  oak,  &c. 

From  thence  to  Omaha  City  the  bottoms  are  cpiite  wide,  the  yellow 
marl  hills  visible  in  the  distance  on  either  side.  Near  Bellevue  Ave  find 
the  following  section  of  the  valley  : 

4.  Carboniferous  limestones,  shown  where  the  river  cuts  the  hills. 

3.  Hills  of  yellow  marl,  150  feet  thick. 

2.  Bottom  prairie,  very  fertile  soil. 

1.  Alluvial  sand,  forming  the  borders  of  the  river  and  the  islands. 

The  prairie  bottom  on  the  opposite  side  of  the  river  extends  about 
four  miles  to  the  hills,  with  a  rise  of  not  more  than  20  or  30  feet,  and 
through  the  summer  and  autumn  is  clothed  with  a  luxuriant  growth  of 
weeds  and  coarse  grass. 

The  alluvial  bottoms  or  first  terrace  from  Omaha  City  to  Florence,  on 
the  right  side  of  the  Missouri,  is  very  broad,  covered  with  willows  and 
a  few  cottonwoods.  This  terrace  overflows  often,  and  is  undoubtedly 
the  result  of  forces  now  in  operation.  There  is  iioav  visible  the  deposit 
of  last  year,  forming  a  stratum  three  inches  in  thickness.  The  second 
terraces  are  composed  of  loose  fine  sand  at  the  base,  as  if  deposited 
under  the  same  circumstances  as  our  islands  and  sand  oars,  with  layers 
of  clay,  marl,  and  vegetable  mold  in  distinct  strata  to  the  surface. 

Near  Florence  the  marl  hills  are  well  developed,  and  the  bottom 
prairie  is  cross-sectioned  by  the  Missouri,  showing  a  thickness  of  15  feet 
of  vegetable  mold.  We  can  here  also  see  the  relative  age  of  the  two 
deposits.  A  large  portion  of  the  upper  part  of  the  section  shown  by 
the  river  at  this  point  seems  to  be  an  un stratified  homogeneous  yellow 
marl,  while  lower  down  it  becomes  distinctly  stratified  and  alternating 
with  indurated  clay.  Opposite  Florence,  presenting  their  usual  steep 
sides  and  denuded  in  many  places,  the  marl  hills  approach  within  a  quar- 
ter of  a  mile  of  the  river,  and  continue  for  several  miles,  when  they  make 
a  flexure  toward  the  interior,  and  then  commence  the  wide  bottoms, 
which  are  continuous  with  one  or  two  exceptions  j  thence  to  James  river, 
a  distance  of  nearly  150  miles. 

The  alluvial  bottoms  or  first  terraces  occupy  about  one-fifth  of  the 
lowland,  and  it  is  upon  this  that  the  current  manifests  for  the  most  part 
its  vibrating  power  from  side  to  side.  It  is  upon  this  terrace  that  the 
greater  part  of  the  timber  is  found,  which  occupies  about  one-fourth  of 
its  area.  The  second  terrace  forms  the  true  bottom  prairie,  which  never 
overflows,  except  in  seasons  of  the  highest  waters,  probably  not  oftener 
than  once  in  20  or  30  years,  though  the  vast  quantities  of  recent  shells, 
driftwood,  and  other  vegetable  matter  distributed  over  this  bottom,  show 
that  such  an  occurrence  does  sometimes  take  place. 

The  third  terrace  is  considerably  elevated  above  the  river  and  is  never 
overflowed,  and  is  the  one  upon  which  most  of  the  little  towns  are  located. 
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These  terraces  vary  much  in  width,  and  in  their  outline  resemble  the 
high  hills.  The  hills,  which  border  the  whole  valley,  vary  from  500  to 
700  feet  in  height  above  the  water  level  of  the  Missouri. 

Superficial  deposits  near  tiiou.r  City. 

Near  Sioux  City  the  river  cuts  the  bluffs,  exposing  a  very  great  thick- 
ness of  yellow  marl,  and  affording  tine  sections  for  examination,  also 
near  James  river,  where  its  connection  with  the  cretaceous  rocks  is  well 
shown. 

So  much  are  the  topographical  features  of  the  surface  determined  by 
the  character  of  the  underlying  geological  formations,  that  it  becomes 
a  matter  worthy  of  note.  The  prairie  country  may  be  well  described  as 
undulating  or  rolling,  that  is,  in  the  form  of  a  succession  of  hills;  but 
over  that  portion  which  is  underlaid  by  the  carboniferous  rocks  the  hills 
have  quite  steep  slopes,  and  they  gradually  become  less  so  as  Ave  approach 
the  loose,  friable  sandstone  rocks  of  cretaceous  No.  1.  After  passing 
Omaha  City,  Ave  may  wander  over  the  prairie  upland  westward  for  many 
miles  over  a  quite  undulating  plain,  clothed  with  a  thick  growth  of  grass, 
but  an  exposure  of  rock  is  seldom  or  never  seen.  All  along  the  Elkhorn, 
from  mouth  to  source,  no  rocks  of  value  for  economical  purposes  were 
observed,  but  the  whole  surface  presents  a  gentle  wave-like  undulating 
appearance  with  scarcely  a  shrub  to  be  seen.  Through  such,  a  country 
the  valleys  of  the  streams  are  very  broad,  and  the  immediate  channels 
are  of  ten  quite  deep  and  so  miry  as  to  render  crossing  very  difficult  and 
in  many  places  next  to  impossible. 

These  gentle  slopes  prevail  throughout  the  country,  underlaid  by  for- 
mations Nos.  1  and  2,  but  in  No.  3,  while  less  abrupt  than  in  the  car- 
boniferous districts,  they  seem  to  yield  less  readily  to  atmospheric  and 
aqueous  agencies. 


CHAPTER  IV. 

From  Niobrara  to  Fort  Pierre  — The  cretaceous  formations  along  the 
Missouri — The  tliocene  reds  of  the  Niobrara — Recent  deposits  near 
Bonhomme  island— Character  of  the  country  near  Fort  Randall— Ter- 
races at  Great  Bend  ok  the  Missouri— The  "  Chain  of  Rocks" — Boulders 
and  superficial  deposits. 

FROM  NIOBRARA  RIVER  TO  FORT  PIERRE. 

From  the  mouth  of  the  Niobrara  to  Fort  Pierre  we  have,  in  their 
order,  formations  Nos.  3  and  4,  quite  well  exposed.  Formation  No.  3 
continues  to  the  foot  of  the  Great  Bend  of  the  Missouri,  where,  by  a 
gentle  dip,  it  passes  from  sight  beneath  the  water-level.  No.  4  first 
makes  its  appearance  as  a  continuous  formation  near  the  mouth  of  the 
Niobrara,  though  it  is  seen  in  isolated  patches  as  low  down  the  river  as 
the  Big  Sioux.  From  the  mouth  of  the  Niobrara  No.  3  is  shown  only  in 
the  valleys  of  streams,  and  does  not  give  the  surface  features  to  the 
country. 

I  will  now  proceed  to  give  such  local  details  of  this  formation  as  1  was 
able  to  secure  in  our  rapid  transit  from  point  to  point. 

About  30  miles  above  the  mouth  of  the  Niobrara,  on  the  left  bank  of 
the  Missouri,  are  a  series  of  bluffs,  extending  about  eight  or  ten  miles, 
presenting  the  same  conical  appearance  before  mentioned.  No.  3  is  here 
quite  compact,  with  its  usual  lithological  characters — a  bluish  gray  marl 
internally,  and  when  weathered  changing  to  a  yellow  ferruginous  chalk- 
like marl,  capped  with  the  black  clays  of  No.  4. 

The  surface  outline  of  No.  3  would  be  very  rugged  were  it  not  for  a 
superficial  deposit  of  water-worn  pebbles  and  yellow  marl,  which  fills  up 
all  the  irregularities.  Between  Nos.  3  and  4  is  a  local  bed  of  black,  plastic 
clay  which  has  hitherto  held  a  somewhat  doubtful  position,  and  has 
usually  been  joined  to  No.  3.  I  am  now  satisfied  that  the  line  of  separa- 
tion should  be  drawn  below  the  plastic  clay,  on  physical  as  well  as  pale- 
ontological  grounds.  We  have  long  known  that  no  fossils  passed  from  one 
formation  to  the  other,  not  a  single  species  having  yet  been  found  com- 
mon to  the  two  beds.  There  are  many  localities  showing  the  irregular 
outline  of  No.  3,  which  proves  clearly  that  the  sequence  of  the  formation 
was  broken,  and  that  the  surface  of  No.  3  was  exposed  to  the  erosive 
action  of  water.  The  black,  plastic  clay  seems  also  to  be  somewhat 
carbonaceous,  for  it  has  ignited  in  many  places,  baking  the  laminated 
clays  of  No.  4,  and  changing  them  to  a  brick-red  color.  The  largest 
development  of  the  plastic.'  clay  is  shown  just  below  the  mouth  of  White 
river,  where  it  is  15  feet  thick.  For  many  miles  along  the  Missouri  in 
this  region,  No.  3  is  sometimes  50  or  00  feet  thick,  then  again  not  more 
than  20  feet  exposed  above  the  water's  edge. 

On  both  sides  of  the  Missouri  river  are  numerous  remnants  of  the 
pliocene  beds  of  the  Niobrara,  showing  the  vast  extent  of  surface  over 
which  this  lake  must  have  extended.  The  most  conspicuous  monuments 
which  now  remain  are  the  Bijou  Hills  and  Medicine  Buttes,  which  are, 
without  doubt,  of  the  same  age  witli  the  Loup  River  beds  or  pliocene 
territory.  All  over  the  prairie  country  on  the  east  side  of  the  Missouri 
are  there  isolated  patches  of  pliocene  beds  of  greater  or  less  thickness, 
showing  the  enormous  extent  of  the  denudation. 
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In  the  vicinity  of  the  Niobrara  the  surface  of  the  country  bears  a 
cheerful  appearance,  indicative  of  tolerable  fertility  at  least.  The  soil 
is  quite  good  and  the  vegetation  is  usually  of  medium  growth.  From 
thence  it  becomes  less  and  less  luxuriant  as  we  ascend  the  river,  and 
before  reaching  the  Great  Bend  the  bare,  blackened  hills  underlaid  by 
No.  4  give  a  dark  and  desolate  appearance  to  the  country.  Most  of  the 
vegetation  is  peculiar  to  the  arid  soil,  but  the  saline  character  of  No.  4 
renders  it  quite  favorable  to  the  growth  of  chenopadiaceous  plants,  which 
are  very  abundant. 

The  recent  deposits  are  scarcely  less  interesting  than  in  our  last  chapter, 
though  the  yellow  marl  has  gradually  ceased  to  be  a  prominent  formation, 
and  the  erratic  block-deposit  assumes  a  marked  character,  and  forms  a 
quite  conspicuous  feature. 

Near  Bonhomme  island  is  a  remarkable  bluff,  50  feet  high,  entirely 
composed  of  material  eroded  from  No.  4,  which  I  have  classed  with  the 
yellow-marl  deposits,  as  of  the  same  age.  It  presents  distinct  lines  of 
stratification,  and  is  undoubtedly  about  the  age  of  the  high  bench  or 
third  terrace,  which  I  have  already  described. 

Near  Fort  Randall,  on  the  left  bank  of  the  Missouri,  we  find  the  fol- 
lowing outline  of  the  surface,  a  =  Nos.  3  and  4 ;  b  =  2d  terrace ; 
c  =  3d  terrace.     The  first  terrace  varies  in  width  from  a  few  feet  to 


No.  3. 


several  miles.  The  second  terrace  is  a  dark,  stratified,  indurated  clay, 
and  of  older  date  than  the  first.  In  this  are  many  seams  of  worn 
pebble-stones,  and  it  is  composed,  to  a  large  extent,  of  the  eroded  ma- 
terials of  No.  4.  One  point  in  this  series  is  60  feet  in  height,  with  here 
and  there  irregular  seams  of  pebbles  and  broken  rocks  from  the  forma- 
tions in  the  vicinity.  The  outline  of  the  surface  of  these  second-terrace 
hills  is  like  that  of  the  high  hills  bordering  the  valley,  on  a  smaller 
scale.     This  terrace  is  sometimes  150  feet  above  the  river. 

The  hills  around  Fort  Randall  present  a  very  irregular  outline,  and  in 
many  cases  with  very  abrupt  slopes  and  covered  with  a  surface  deposit 
of  rocks  or  boulders.  These  rocks  are  more  or  less  water-worn,  and  rep- 
resent all  the  formations  in  the  vicinity  of  the  mountains,  including  every 
variety  of  granite,  metamorphic  azoic  rocks,  carboniferous  and  other 
limestones.  They  seem  to  be  far  more  abundant  on  the  east  side  of  the 
Missouri,  and  it  is  quite  probable  that  the  same  influences  which  scat- 
tered these  erratic  rocks  so  profusely  over  the  surface  of  the  country 
aided  to  form  its  surface  irregularities  also.  Again,  in  the  Great  Bend 
Ave  have  quite  conspicuous  examples  of  the  pebble  deposit.  At  the  foot 
of  the  Great  Bend  is  a  long  series  of  bluffs  which  present  the  following 
section  : 

3.  Fine,  light  gray  sand,  passing  down  into  indurated,  stratified  clay,  4 

to  (Meet. 
2.  Compact,  ferruginous  conglomerate,  composed  of  pebbles  of  various 

sizes,  cemented  with  a  ferruginous  sand,  V>  to  8  i'vet. 
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1.  Formation  No.  3,  30  feet  above  water's  edge.  The  conglomerate  is 
sometimes  as  much  as  15  feet  in  thickness,  and  the  well  water-worn 
pebbles  are  seldom  more  than  two  inches  in  diameter,  mostly  quite 
small. 

At  the  point  of  land  which  extends  into  the  Great  Bend  on  right  bank 
a  broad  terrace  four  miles  in  width  is  formed,  and  varies  from  30  to  60 
feet  in  height  above  the  river.  The  bluffs  show  an  extremely  fine  de- 
velopment of  the  drift.  Occasionally  formation  No.  4  is  seen  just  above 
the  water's  edge.  The  drift,  which  is  composed  of  small,  water-worn 
pebbles,  cemented  in  some  cases  with  ferruginous  sand,  is  20  to  30  feet 
thick  with  from  5  to  20  feet  of  fine,  light  yellow,  ferruginous  sand  on 
the  surface.  On  the  opposite  side  is  a  terrace  also,  gently  ascending  to 
the  foot  of  the  main  ridge,  and  is  composed  of  indurated  clay,  and  is 
perhaps  more  recent  than  the  drift,  or  at  least  overlies  it. 

In  the  Great  Bend  a  small  stream  empties  into  the  Missouri,  called  the 
Chain  of  Bocks,  from  the  fact  that  at  its  mouth,  extending  nearly  across 
the  Missouri,  the  bed  of  the  latter  river  is  paved  with  large,  water- worn, 
erratic  boulders  of  the  same  character  as  those  so  thickly  scattered  over 
the  surface  of  this  region.  On  the  west  side  of  the  Missouri  river  are 
quite  numerous  boulders,  but  it  is  only  on  the  east  side  that  they  assume 
importance  as  a  surface  deposit.  So  abundant  are  these  stray  rocks  in 
this  region  that  they  will  supply  what  would  otherwise  be  a  very  great 
deficiency  for  economical  purposes.  The  cretaceous  formations  afford 
no  rocks  suitable  for  building  purposes,  while  the  limestones  distributed 
among  the  boulders  will  yield  a  good  supply  of  lime.  Some  of  the 
granite  rocks  are  quite  angular,  as  if  but  little  worn,  and  they  are  gen- 
erally sunk  not  more  than  from  two  to  six  inches  below  the  surface. 
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FORT  PIERRE  TO  THE  BLACK  HILLS. 

Fort  Pierre  is  located  in  latitude  44°  24'  north  and  longitude  23°  27' 
west  from  Washington.  It  is  situated  on  one  of  the  broad  level  bot- 
toms of  the  Missouri  which  are  so  common  along  its  borders,  where  it 
Hows  through  the  loose  materials  which  compose  the  cretaceous  and 
tertiary  rocks.  The  distance  from  the  channel  of  the  river  to  the  bluffs 
westward  is  from  three-fourths  of  a  mile  to  a  mile,  while  on  the  oppo- 
site side  the  hills  are  cross-sectioned  as  it  were,  presenting  a  perpen- 
dicular front  200  to  300  feet  in  height.  They  then  slope  back  a  con- 
siderable distance  until  the  highest  point  is  from  800  to  1,000  feet  above 
the  bed  of  the  river.  These  hills  are  composed  entirely  of  the  black 
plastic  clays  of  the  Fort  Pierre  group,  or  No.  4,  though  nearly  desti- 
tute of  organic  remains.  Now  and  then  a  fragment  of  a  baculiter 
ammonite,  or  inoceramus  is  seen,  and  along  the  Teton  river  a  few  bones 
of  the  mosasaurus  have  been  discovered,  but  there  is  very  little  in 
this  region  to  attract  the  attention  of  the  geologist.  The  fort  is  built 
upon  the  second  terrace  from  the  Avater,  and  the  bottom  there  rises  very 
gently  back  to  the  bluffs,  where  the  ascent  is  abrupt  to  the  summits 
that  overlook  the  broad  prairie  westward. 

From  this  point  our  westwardly  course  across  the  pathless  prairie  com- 
menced. Leaving  Fort  Pierre  we  passed  over  the  high  cretaceous  hills 
which  border  the  Missouri  toward  the  northern  portion  of  the  Black 
Hills.  The  whole  region  is  underlaid  by  cretaceous  formation  No.  4, 
while  scattered  over  the  surface  here  and  there  are  a  few  erratic  rocks. 
The  timber  appears  only  along  the  streams,  and  there  it  occurs  only  in 
small  quantities,  mostly  cottonwood.  The  Shyenne  flows  uninterruptedly 
from  the  base  of  the  Black  Hills  to  the  Missouri  river  through  No.  4, 
and  on  account  of  the  yielding  nature  of  these  rocks  its  valley  is  quite 
broad,  and  the  hills  bordering  it  are  so  cut  up  by  the  erosive  action  of 
water  that  they  present  a  most  rugged  aspect,  and  their  dark  color  gives 
them  a  bleak  and  sombre  appearance.  Along  the  immediate  margins  of 
the  streams  are  a  few  cottonwood  trees,  and  on  the  hills  a  clump  of 
stunted  cedars  is  seen.  Along  the  Shyenne  river  for  the  greater  part 
of  its  course,  although  the  exposures  are  very  numerous,  few  fossils  are 
detected  ;  here  and  there  a  fragment  of  Baculites  ovatus  is  seen.  Near  the 
mouths  of  Sage  and  Bear  creeks  the  characteristic  fossils  of  formations 
Nos.  4  and  5  are  found  in  the  greatest  abundance  and  in  a  beautiful  state 
of  preservation,  among  which  are  Scaphites  Conradi,  Ammonites  lobatus, 
A.  placenta,  Baculites  ovatus,  and  many  others.  The  clays  of  No.  4  are 
thoroughly  impregnated  with  saline  substances  which  render  the  water 
of  the  streams  that  flow  through  them  quite  purgative  in  their  effects. 

Near  the  mouth  of  Plum  creek  on  the  Shyenne  our  party  camped  for 
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a  night,  which  gave  me  an  opportunity  to  examine  the  geology  in  some 
detail.  The  black  plastic  clays  of  No.  4  underlie  the  whole  region.  The 
hills  that  border  the  river  as  well  as  those  that  inclose  the  valleys  of  the 
tributaries  are  very  much  cut  and  broken  by  the  erosive  action  of  water 
forming  an  innumerable  number  of  ravines.  All  over  these  hills  in  the 
neighborhood  of  the  larger  streams  are  strewed  in  great  quantities  well- 
worn  rocks  of  various  sizes,  mostly  quite  small.  The  terraces  also  are 
well  shown  along  Plum  creek  as  well  as  the  Shyenne.  There  is  here  a 
narrow  terrace  about  two  feet  above  the  water  at  its  usual  stage,  which 
is  composed  of  sand  and  gravel  and  is  always  overflowed  by  high  water. 
There  is  a  second  terrace  elevated  above  the  ordinary  stages  of  water, 
on  which  the  trees  that  margin  the  stream  grow.  This  is  never  over- 
flowed except  when  the  river  is  unusually  high.  Beyond  this  is  a  third 
terrace  elevated  from  20  to  40  feet  above  the  water  of  the  river,  and  is 
usually  from  100  yards  to  half  a  mile  in  width. 

The  difference  between  the  high  and  low  water  mark  of  these  streams 
is  very  great.  Not  fed  by  springs  except  at  their  sources,  their  rise  is 
dependent  upon  the  melting  of  the  snow  which  accumulates  during  the 
winter  in  the  numerous  ravines,  and  as  soon  as  the  snow  is  melted  they 
subside  again  to  their  former  level.  During  the  dry  season  of  summer 
and  autumn  there  is  often  no  running  water  in  these  rivers.  The  Shy- 
enne, however,  which  is  fed  by  springs  from  the  Black  Hills,  neATer 
ceases  to  be  a  running  stream. 

Leaving  the  valley  of  the  Shyenne,  we  ascended  to  a  high  plateau, 
the  most  elevated  terrace  along  the  river,  which  is  from  150  to  200  feet 
in  height  and  from  one-fourth  to  one-half  a  mile  in  width.  In  the  rear 
it  ascends  gently  back  to  the  broken  hills  beyond,  which  are  from  500  to 
800  feet  above  the  bed  of  the  river.  We  can  here  see  the  leveling  power 
of  water  on  a  larger  scale  than  at  any  other  point  since  leaving  the 
Missouri.  A  surface  formation  of  considerable  thickness  covers  this 
upper  terrace,  which  is  composed  of  sand  and  gravel  with  numerous 
small  water-worn  rocks,  as  quartz,  gneiss,  schist,  granite,  &c,  such  as 
are  found  in  the  beds  of  the  streams. 

Passing  beyond  the  influence  of  the  Shyenne  westward  we  begin  to 
see  traces  of  the  ferruginous  marls  and  grits  of  No.  5,  with  the  character- 
istic fossils.  Along  the  "divide"  between  the  Shyenne  river  and  Cherry 
creek,  about  20  miles  west  of  the  valley  of  the  former  river,  No.  5  is 
quite  well  developed,  exhibiting  its  usual  lithological  characters  with 
here  and  there  remnants  of  beds  which  appear  to  belong  to  the  lignite 
tertiary  group.  The  surface  of  the  country  undergoes  a  marked  change 
in  its  external  appearance.  The  vegetation  is  more  luxuriant,  but  we 
see  abrupt  hills  and  denuded  places,  some  of  which  resemble  the  Bad 
Lands. 

The  more  compact  rocks  are  concretionary  and  lie  in  horizontal  strata 
for  the  most  part,  but  are  themselves  separated  into  thin  laminae  and 
may  be  called  laminated  sandstone.  As  Ave  proceed  westward  the  lignite 
beds  increase  in  thickness,  and  at  a  point  about  30  miles  west  of  the 
Shyenne  they  occupy  the  country,  concealing  from  view  the  cretaceous 
rocks.  The  surface  of  the  country  presents  a  much  more  cheerful  aspect ; 
the  vegetation  is  much  improved  and  the  water  is  quite  pure  and  in 
running  streams,  as  if  it  had  its  origin  in  springs.  At  this  locality  the 
following  section  of  the  beds  Avas  taken : 
4.  Gray,  rather  coarse  calcareous  sandstone,  soft  and  friable,  with  thin 

layers  of  laminated  clay  and  numerous  seams  of  deep  ferruginous 

matter,  also  nodules  of  sulphuret  of  iron ;  the  harder  portions  of  this 

bed  turn  a  dull  rust  color  on  exposure,  25  feet. 
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3.  Fine  yellow  calcareous  grit,  similar  to  the  shell  marl  near  Fort  Clark, 
passing  down  into  laminated  clay  with  carbonaceous  matter  approach- 
ing lignite,  12  inches. 

2.  Fine,  compact  silicio-argillaceous  layer  with  indistinct  traces  of  vege- 
table remains,  8  inches. 

1.  Fine,  ferruginous,  sandy  material  with  calcareous  matter,  G  feet. 
The  loose  friable  portions  seem  to  contain  but  a  small  quantity  of  cal- 
careous matter,  but  the  harder  layers  effervesce  quite  briskly. 

About  15  miles  north  of  the  Shyenne  I  observed  outlines  of  the  White 
River  group,  and  these  beds  seem  to  occupy  an  extensive  area  near  the 
source  of  Cherry  creek.  They  are  composed  of  beds  of  light  yellow 
marl  with  layers  of  whitish,  limestone  containing  fresh-water  fossils  of 
the  genera  limned,  plmwrbiSj  &c,  of  the  same  species  as  those  occurring 
near  Pinan's  spring  and  in  the  White  River  valley.  These  beds  rest 
directly  upon  the  lignite  strata,  and  thus  show  conclusively  the  relative 
age  of  the  two  deposits. 

Near  the  source  of  Iroqua  creek  a  section  of  the  lignite  beds  is  shown, 
exposing  a  seam  of  lignite,  most  of  which  is  quite  impure  and  of  a  brown 
chocolate  color,  but  a  small  portion  is  a  jet-black  and  quite  pure.  There 
are  also  numerous  fragments  of  silicified  wood. 

On  Iroqua  creek  No.  4  is  largely  shown,  containing  a  large  species 
of  inoceramus,  Baculites  ovatus,  Tellina  occidentalis,  tScapliites  Cojiradi, 
carclium,  &c.  There  is  also  a  surface  deposit  of  considerable  thickness 
composed  of  drift  material,  water- worn  boulders  and  pebbles,  from  the 
various  formations  in  the  vicinity,  and  especially  from  the  Black  Hills. 
Many  of  the  rocks  are  of  the  same  character  as  those  composing  Bear 
peak,  Stone  peak;  &c. 

On  the  evening  of  July  11  we  camped  at  the  base  of  Bear  peak,  on  the 
northwest  side.  This  peak  is  an  isolated  protrusion  of  basaltic  rock, 
very  compact,  rising  to  the  height  of  1,500  feet  above  the  prairie  around 
and  separated  from  the  Black  Hills  by  an  intervening  space  of  seven  or 
eight  miles.  All  around  the  peak  the  disturbed  beds  form  annular  ridges, 
receding  from  the  central  point  like  the  waves  of  the  sea.  By  the 
upheaval  of  this  peak  the  sedimentary  rocks  are  exposed  down  to  the 
carboniferous  limestones  on  the  west  side,  while  on  the  east  and  north- 
east the  fossiliferous  beds  are  almost  entirely  concealed  by  a  superficial 
deposit  of  drift  and  marl  which  is  covered  with  grass.  The  sides  of  this 
peak  are  covered  with  loose  masses  of  rock,  which  with  the  steepness 
renders  the  ascent  quite  difficult.  A  few  stinted  pines  cover  the  sum- 
mit, but  it  is  for  the  most  part  destitute  of  vegetation. 

Proceeding  southward  from  Bear  peak  toward  the  Black  Hills,  two 
miles  distant,  we  reach  exposures  of  beds  which  have  been  disturbed  by 
the  elevation  of  the  main  portion  of  the  Black  Hills,  dipping  from  the 
central  axis,  and  forming,  with  those  inclining  from  Bear  peak,  a  syn- 
clinal trough  dip  30°  to  40.° 

5.  Alternate  beds  of  indurated  light  gray  and  dark  brown  clay,  and  fer- 
ruginous sandstone,  with  deep  iron-rust  colored  layers  of  argillo-cal- 
careous  concretions;  some  of  the  sandstone  is  heavy -bedded  and  some 
in  thin,  loose  layers  ;  30  feet. 

4.  Impure  lignite,  with  a  few  thin,  intercalated  seams  of  purplish 
clay,  12  inches. 

,'>.  Bluish  indurated  calcareous  marl,  with  concretions,  containing  numer- 
ous vegetable  impressions,  _J  feet. 

2.  Light  grav  and  yellow  variegated  clays,  10  feet. 
1.  Reddish  clay. 

The  rocks  described  in   the  above  section   belong  to  the  cretaceous 
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division,  No.  1,  or  the  Dakota  group,  as  I  suppose,  and  is  given  in  this 
place  to  show  the  lithologieal  characters  of  the  lowest  portion  of  the 
cretaceous  as  exposed  around  the  Black  Hills.  Nowhere,  however,  do 
these  rocks  exhibit  the  typical  character  of  No.  1  as  shown  along  the 
Missouri  in  the  vicinity  of  Big  Sioux  river  or  Blackbird  Hill. 

All  along  the  base  of  the  Black  Hills,  as  well  as  along  the  valley  of  the 
north  fork  of  the  Shyenne,  the  black  plastic  clays  of  No.  2,  or  Fort 
Benton  group  are  seen,  presenting  varied  lithologieal  characters,  and 
inclining  4°  to  20°.  A  portion  of  No.  2  is  a  laminated  shale  or  slate, 
and  the  soil  composed  sustains  isolated  patches  of  stinted  oaks.  I  also 
found  in  these  beds  of  shale  or  slate  quite  abundant  remains  of  fishes 
characteristic  of  No.  2. 

In  the  Black  Hills  are  numerous  canons,  some  of  vast  dimensions  and 
picturesque  character,  formed  by  the  numerous  small  streams  which 
have  their  sources  in  springs.  These  flow  down  to  the  plain  country  to 
unite  and  form  the  larger  rivers,  as  Shyenne,  Little  Missouri,  White, 
&c,  sometimes  winding  through  fissures  caused  by  the  dislocated  strata, 
or  cutting  their  way  directly  through  the  lofty  ridges  of  elevations,  thus 
exposing  upon  each  side  high  vertical  walls,  revealing  very  complete  geo- 
logical sections  of  the  strata.  In  one  of  these  canons,  which  seem  to 
have  been  formed  by  a  rapid  stream  of  water  flowing  along  a  fissure  on 
the  axis  of  an  anticlinal,  we  have  the  following  section  of  the  beds 
descending : 

1.  Extensive  slope,  covered  with  immense  blocks  of  sandstone,  No.  1, 
50  to  80  feet. 

Jurassic : 

2.  Gray  arenaceous  laminated  marl,  with  a  few  layers  of  friable  sand- 
stone, 50  feet. 

3.  Alternate  layers  of  gray  laminated  sandy  material  with  a  reddish 
tinge,  and  beds  of  more  or  less  laminated  sandstone,  4  to  20  feet  in 
thickness,  the  layers  or  laminae  varying  in  thickness  from  an  eighth 
of  an  inch  to  four  feet.  The  sandstone  also  has  a  reddish  tinge,  and 
is  full  of  the  casts  of  niytilus.  There  is  also  a  red  arenaceous  bed  50 
feet  thick,  177  feet. 

Triassic  : 
4;  Red   arenaceous  bed,  mostly  slope  covered  with  grass,  but  some 

denuded  places  show  the  character  of  the  rock ;  seams  of  more  or  less 

pure  gypsum  interspersed  ;  upper  layer  snowy  gypsum,  200  to  250  feet. 
5.  Silicious  limestone,  a  well-marked  bed,  forming  vertical  walls  in  the 

vallevs  of  streams,  which  render  the  country  almost  impassable  to 

travelers,  50  to  100  feet. 

Bed  arenaceous  deposits: 
G.  Slope  occasionallv  exposed,  formed  of  the  red  arenaceous  material, 

50  to  80  feet. 
7.  Loose  brick-red  earth  and  variegated  sandstone,  yellow,  gray,  and 

reddish,  mostly  heavy  bedded,  800  feet. 

On  the  summits  of  the  hills  are  thick,  irregular  layers  of  sandstone, 
doubtless  of  the  age  of  No.  1,  with  ripple  markings,  oblique  laminae,  and 
waved  surfaces,  and  not  unfrequently  the  broad  flat  masses  of  calcare- 
ous sandstone,  and  covered  with  the  trails  of  worms.  The  bed  which  I 
have  before  alluded  to  as  siliceous  limestone  lies  below  a  great  thickness 
of  the  red  deposits,  and  forms  a  conspicuous  feature  in  the  topography 
of  the  mountain  slopes.  It  is  usually  seen  in  the  more  elevated  portions 
of  the  ridge,  sloping  gently  down  toward  the  prairie  below,  and  fitting 
itself  with  great  flexibility  to  all  the  irregularities  of  the  surface ;  but 
it  is  more  conspicuous  in  the  channels  of  the  streams,  when1  the  extreme 
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hardness  of  the  rock  has  produced  the  vertical  walls  which  form  such 
impediments  to  travel.  Testing  this  rock  with  sulphuric  acid,  it  does 
not  effervesce  briskly,  and  though  it  contains  a  small  portion  of  the  car- 
bonate of  lime  the  sulphate  of  lime  seems  to  form  the  larger  constitu- 
ent, and  on  that  account  I  have  called  it  the  gypsiferous  limestone ;  and 
it  seems  to  be  an  invariable  accompaniment  of  the  gypsum-bearing  red 
arenaceous  deposits.  It  is  for  the  most  part  very  hard,  almost  crystal- 
line, breaking  into  irregular  fragments,  and  sometimes  composed  of  thin 
laminae  instead  of  forming  a  compact  heavy  bedded  mass.  The  sand- 
stone which  underlies  it  attains  a  thickness  of  from  400  to  1,000  feet.  Its 
usual  color  is  a  light  yellow,  but  it  not  unfrequently  has  a  brick-red 
tinge,  possibly  colored  from  the  red  beds  above.  It  may  be  called  a  cal- 
careous sandstone,  since  it  effervesces  briskly  with  sulphuric  acid.  In 
the  valley  of  Box  Elder  creek,  the  following  section  of  the  beds  occurs, 
which  may  throw  more  light  on  the  lithological  character  of  the  rocks 
in  this  region  : 

1.  Gray  arenaceous  material  capped  with  sandstone. 

2.  Yellow  ferruginous  sandstone,  forming  along  the  channels  of  streams 
a  projecting,  abrupt,  escarpment-like  wall,  10  feet. 

3.  Slope,  covered  with  loose  rocks.  A  few  eroded  spots  show  this  bed 
to  be  composed  of  alternate  layers  of  clay,  laminated  sandstone,  and 
shaly,  sandy  material,  mostly  of  a  gray  color,  15  feet. 

4.  Sandstone,  like  2,  separated  into  cubical  masses,  4  to  6  feet. 

5.  Slope,  lower  portions  very  light-gray,  line,  arenaceous  marl,  with 
alternate  layers  of  gray  sandstone,  two  to  six  feet  thick,  breaking  into 
cubical  blocks,  70  feet. 

The  valley  in  which  the  above  section  was  taken  is  formed  by  the  uplifting 
of  the  strata  along  the  slopes  of  the  Black  Hills,  and  at  this  point  extends 
west-southwest  and  east-northeast,  averaging  from  half  a  mile  to  two 
miles  in  width.  The  hills  on  the  north  side  of  the  valley  are  not  high, 
but  slope  gently  down  to  the  Shyenne  valley,  AYhile  those  on  the 
south  side  are  quite  abrupt.  The  erosion  of  the  upraised  strata, 
to  form  the  valley  of  Box  Elder  creek,  reveals  perpendicular  walls  of 
the  red  sandstone,  which  underlies  the  well-known  Jurassic  rocks  around 
the  mountain  elevations.  Beds  2,  3,  and  4  are  undoubtedly  of  the  age 
of  cretaceous  No.  1,  as  it  is  understood  to  exist  in  this  region.  These 
sandstones  present  most  of  the  peculiarities  which  are  observed  in  Xo. 
1  at  other  localities,  varying  in  color  from  gray,  yellow,  light  ferruginous, 
to  a  deej)  iron-rust,  containing  a  large  per  cent,  of  iron  ore.  Many  of 
the  slabs  or  flat  layers  of  rock  are  covered  with  the  trails  of  worms. 

At  another  locality  bed  5  of  section  is  revealed,  so  as  to  show  its  char- 
acter more  fully : 

1st.  Alternate  layers  of  sandstone,  yellow  and  light-gray,  arenaceous 
material,  the  light,  brick-red  grit,  with  layers  of  harder  sandstone,  passing 
up  into  yellow,  indurated,  sandy  material;  also  with  layers  of  sandstone; 
the  beds  or  layers  of  sandstone  being,  for  the  most  part,  of  a  concre- 
tionary character,  varying  greatly  in  thickness  within  the  space  of  one 
()]•  two  miles. 

All  along  the  immediate  valley  of  the  Shyenne,  the  country  is  occu- 
pied with  the  black,  plastic  clays  of  No.  U  or  the  Fort  Benton  group  of 
the  general  section.  Even  on  the  north  side  of  the  river  the  influences 
of  the  elevating  forces  have  affected  the  strata,  and  tin1  hills  or  uplifted 
ridges  are  from  400  to  500  feet  in  height,  the  upper  .'UK)  feet  presenting 
a  light-gray  appearance  in  the  distance,  unlike  any  rocks  of  this  group 
before  observed  in  the  west.  On  a  close  examination,  this  light-gray 
color  proved  to  be  the  result  of  exposure,  for,  on  penetrating  the  layers. 
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I  found  them  to  be  composed  of  the  dark,  plastic,  laminated  clays  which 
are  characteristic  of  the  Fort  Benton  group,  with  scales,  vertebrae,  and 
other  remains  of  fishes. 

Following  up  the  north  branch  of  the  Shyenne  toward  the  source  of 
the  Little  Missouri,  we  passed  over  to  No.  2  entirely.  But  few  fossils 
were  detected,  but,  after  a  diligent  search  among  the  ravines  and  canons, 
I  discovered  fragments  of  Inocevamus  problem  at icm  and  an  ostrea, 
which  proved,  beyond  a  doubt,  that  the  formation  so  largely  developed 
along  the  Shyenne  and  the  base  of  the  Black  Hills  properly  belongs  to 
the  age  of  No.  2. 

The  surface  of  the  country  along  the  Shyenue  is  exceedingly  bleak 
and  barren,  though  not  entirely  destitute  of  vegetation.  The  most 
abundant  shrub,  and  one  which  covers  the  ground  quite  thickly  in  many 
places,  grows  from  two  to  four  feet  in  height,  and  is  peculiar  to  these 
saline  clays,  is  the  Artemisia  trifida.  The  surface  has  also  a  black- 
ened or  burnt  appearance,  and  from  this  fact  these  hills,  as  also 
others  of  a  similar  character  in  other  places,  have  been  called  by  the 
Canadian  voyageurs  "Cotes  Brulees,"  or  "Burnt  Hills."  This  appear- 
ance is  undoubtedly  due  to  the  concretionary  rocks  containing  much 
iron  pyrites,  which  explodes  when  it  conies  in  contact  with  the  atmos 
phere.  Fragments  of  the  broken  rocks  cover  the  ground,  and  are  very 
heavy,  as  if  containing  a  large  per  cent,  of  iron,  and  are  of  a  deep  iron- 
rust  or  an  iron-black  color.  The  shales  of  No.  2,  where  exposed  in  a 
vertical  section  by  the  river,  exhibit  a  glossy  steel-gray  color,  and  resem- 
ble somewhat  in  external  appearance  the  shales  of  No.  4,  or  Fort  Pierre 
beds,  near  the  mouth  of  Grand  river  along  the  Missouri.  The  strata  are 
slightly  disturbed  far  to  the  north  of  the  Shyenne  and  the  several  low 
ridges  raised  above  their  original  position  by  the  elevation  of  the  Black 
Hills,  and  becoming  lower  and  strata  less  disturbed  in  a  northern  direc- 
tion, thus  representing  the  dying-out  of  the  elevatory  influences.  All 
along  the  margins  of  the  hills  bordering  the  river  there  appears  to  be 
little  or  no  vegetable  soil,  yet  a  few  oaks  send  their  roots  in  among  the 
layers  of  shale  and  draw  a  scanty  subsistence,  but  seldom  rising  to  a 
height  of  more  than  10  or  15  feet. 

Leaving  the  valley  of  the  Shyenne,  we  proceeded  westward  across 
the  upland  prairie  toward  the  sources  of  the  Little  Missouri,  about  15 
miles  distant.  Before  reaching  the  first  branch  of  the  Little  Missouri, 
I  detected  formations  4  and  5,  with  some  of  their  characteristic  fossils, 
as  ammonites,  baculites,  fusus,  &c.  About  15  miles  northeast  of  our 
road  is  a  high,  bald,  white  ridge,  300  to  500  feet  in  height  above  the  sur- 
rounding country,  called  by  the  Indians  the  "White  Hills."  Their 
trend  is  about  southeast  and  northwest,  and  they  are  composed  of  the 
lignite  tertiary  beds,  and  clothed  with  a  thin  growth  of  pines.  This  is 
a  ridge  left  after  erosion,  and  a  sort  of  land  marking  the  southern  rim 
of  the  great  lignite  basin.  In  the  same  manner  Slave,  Slim  Buttes,  and 
Deer's  Ears  mark  the  southeastern  shores. 

In  the  vicinity  of  the  Black  Hills,  as  well  as  in  several  other  localities, 
which  will  be  alluded  to  hereafter  in  their  proper  places,  are  a  series  of 
doubtful  beds,  between  the  well-marked  Jurassic  and  the  cretaceous. 
These  rocks  are  quite  variable  in  their  character,  sometimes  composed, 
for  the  most  part,  of  a  loose  material,  clays  and  grits;  again  of  compact 
concretionary  sand  or  limestones.  But  few  organic  remains  have  as  yet 
been  found  in  these  beds,  although  the  most  diligent  search  has  been 
made,  and  those  are  quite  uncharacteristic,  so  that  their  position  remains 
in  doubt.  I  have  therefore  ventured  to  call  them  beds  of  transition, 
or  passage  between  the  close  of  the  Jurassic  period  and  the  dawn  of 
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animal  life  in  the  cretaceous.  The  locality  where  the  following  section 
of  these  doubtful  beds  was  taken  is  near  the  source  of  the  Little  Mis- 
souri, upon  the  northeastern  side  of  the  Black  Hills. 

1.  Alternate  layers  of  yellowish  sandstone,  in  regular  strata,  and  brown, 
indurated  clay :  first,  sandstone,  G  feet,  with  a  few  thin  partings  of 
clay ;  second,  yellowish  brown  indurated  clay,  G  feet ;  third,  alternate 
layers,  2  to  20  inches  thick,  of  yellowish  sandstone,  with  brown,  indu- 
rated clay,  15  feet;  fourth,  brown  indurated  clay,  5  feet;  fifth,  alter- 
nate layers  of  yellow  sandstone,  4  inches  to  10  feet  in  thickness,  with 
thin  partings  of  brown  and  yellow  indurated,  calcareous,  argillaceous 
grit,  30  feet, 

2.  Indurated,  laminated  clay,  upper  part  light  yellow,  and  lower  dark 
ash-color,  4  feet. 

3.  Compact,  fine,  yellow  sandstone,  in  regular  layers,  one-fourth  of  an 
inch  to  six  inches  in  thickness,  5  feet, 

4.  Yellowish  gray  indurated,  calcareous  grit,  with  thin  layers  of  ferru- 
ginous sand  and  clay  stones,  5  feet. 

5.  Dark  indurated,  carbonaceous  clay,  passing  up  into  a  tine-grained, 
argillaceous  grit,  4  to  G  feet, 

G.  Ferruginous,  indurated,  yellow,  calcareous  clay,  5  feet. 

7.  Ashen  gray  indurated  clay,  10  feet. 

8.  Mostly  light,  brick-red,  though  somewhat  variegated,  indurated  clay, 
25  feet. 

9.  Dark  indurated  clay,  with  a  seam  or  two  of  light  gray  indurated, 
calcareous  grit,  2G  feet. 

10.  Light  gray  indurated  grit,  upper  part  concretionary,  G  feet. 

11.  Ash-colored  indurated,  marly  clay,  with  a  greenish  tinge. 

12.  Brick-red  marl,  with  a  purplish  tint. 

The  top  bed  of  the  above  is  in  some  places  nearly  a  brick-red  color,  as 
if  it  had  been  effected  by  heat,  and  some  of  the  ferruginous  layers  in 
bed  4  have  the  upper  surfaces  covered  with  waved  markings,  indicating 
a  shore  deposit. 

The  Black  Hills  assume  the  form  of  an  ellipse  with  a  nucleus  of 
granite  and  stratified  azoic  rocks  with  the  sedimentary  formations 
inclining  in  regular  sequence  outward.  This  form  of  upheaval  is  shown 
in  the  ridges,  which  are  as  mere  annular  circling  round  this  axis  and 
gradually  diminishing  in  height,  and  the  abrupt  sides  revealing  fewer 
beds,  and  those  of  more  recent  age,  until  the  ridges  die  out  in  the 
prairie.  Beginning  from  the  first  ridge  near  the  axis  Ave  have  the  Pots- 
dam sandstone  resting  unconformably  upon  the  stratified  azoic  rocks, 
presenting  outcropping  edges  of  the  strata  toward  the  axis,  but  sloping 
at  a  greater  or  less  angle  from  it  in  all  directions.  We  then  have  a 
valley  of  greater  or  less  width,  varying  from  a  quarter  of  a  mile  to  two 
or  three  miles,  and  a  second  ridge,  exposing  the  carboniferous  rocks  in 
their  full  thickness  and  sometimes  a  part  of  the  red  arenaceous  beds 
capping  the  summits.  Again  proceeding  outward  we  come  to  a  third 
ridge  composed  of  red  arenaceous  deposits  and  Jurassic  rocks;  then  a 
fourth  ridge  with  cretaceous  formations  Nos.  1  and  2,  and  a  fifth  ridge 
with  many  smaller  ridges  of  the  more  recent  cretaceous  rocks,  until  all 
the  influences  of  the  elevating  forces  die  out  in  the  level  prairie.  1 
would  not  pretend  to  say  that  all  these  ridges  assume  the  regularity 
that  1  have  depicted  above.  Sometimes  smaller  local  ridges  are  inter- 
calated, and  in  the  same  ridges  may  be  found  quite  a  mixture'  of  rocks, 
of  different  epochs,  as  Potsdam  and  carboniferous  rocks  in  the  same 
ridge,  and  carboniferous,  red  arenaceous  deposits,  and  Jurassic   rocks, 
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together.     But  the  general  law  in  regard  to  these  ridges  is  as  I  have 
described. 
The  following  notes  are  designed  for  the  section  below : 

1.  Nucleus  of  red  feldspathic  granite. 

2.  Azoic  stratified  rocks,  gneiss,  mica  slates,  schists,  &c. 

3.  Potsdam  sandstone,  inclining  5°  to  15°,  sometimes  uplifted  in  a  very 
horizontal  position,  overlaid  by  carboniferous  rocks. 

4.  Carboniferous  rocks,  mostly  from  1,200  to  1,500  feet  above  the  bed  of 
the  Shyenne — inclination  from  20°  to  50°.  Distance  from  top  of  first 
ridge  to  top  of  second  from  one-half  to  three  miles. 

5.  Red  arenaceous  and  Jurassic  rocks,  dipping  from  20°  to  40°.  Dis- 
tance from  top  of  second  ridge  to  third  from  half  a  mile  to  two  miles, 
elevated  800  feet  above  the  bed  of  the  Shyenne. 

6.  Lower  cretaceous  rocks,  dip  5°  to  20°,  sloping  to  the  Shyenne.  Dis- 
tance from  top  of  third  to  top  of  fourth  ridge  six  miles. 

7.  Cretaceous  formation  No.  2,  dip  3°.  Distance  from  ridge  to  ridge 
two  miles. 

8.  Cretaceous  formations  Nos.  2,  3,  and  4,  dip  2°.  Distance  three  miles. 
The  trend  of  all  these  ridges  seems  to  depend  upon  our  position  to 

the  central  axis. 
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From  the  Black  Hills  to  the  Yellowstone  river— Geology  of  the  country 
west  of  the  Black  Hills— Cretaceous  and  tertiary  beds— Topographical 
features— Vertical  sections  of  tertiary  rocks— Powder  river— Impres- 
sions OF  FOSSIL  PLANTS — TONGUE  RIVER— SlLIClFIED  WOOD— EROSION— CRETA- 
ceous beds  at  the  mouth  of  blg  horn  river — thickness  of  lignite  beds  at 
mouth  of  Rosebud. 

FROM  THE  BLACK  HILLS  TO  THE  YELLOWSTONE  RIVER. 

After  leaving  the  Black  Hills  Ave  struck  off  in  a  northwesterly  direc- 
tion toward  the  valley  of  the  Yellowstone.  Nearly  all  the  country  is 
occupied  by  deposits  of  lignite  tertiary  age  which  are  exceedingly  vari- 
able in  their  character,  precluding  the  possibility  of  giving  continuous 
sections  of  the  strata  over  large  areas.  I  have,  therefore,  at  the  risk  of 
seeming  tedious  and  of  repeating  much,  given  many  local  sections  and 
described  the  country  in  much  detail,  in  order  that  I  may  present  the 
facts  upon  which  my  generalizations  will  rest,  directly  or  indirectly.  It 
is  true  that  there  is  a  great  apparent  uniformity  in  the  Jithological 
characters  of  the  lignite  tertiary  beds,  and  still  the  actual  field  observer 
will  rind  that  no  two  local  sections,  though  taken  at  no  great  distance 
from  each  other,  Avill  be  near  enough  alike  to  venture  much  in  drawing 
a  parallelism  of  the  strata  without  organic  remains.  Even  then  it  would 
require  the  slow  and  toilsome  labor  of  years  to  unravel  the  complica- 
tions, even  if  it  were  possible,  for  oftentimes  we  pass  over  large  areas 
where  not  a  trace  of  any  organic  remains  can  be  found.  The  same 
species  also  seem  to  be  distributed  through  all  the  beds  which  arc 
adapted  by  their  nature  for  the  preservation  of  organic  remains. 

Leaving  the  Black  Hills,  therefore,  near  its  northwestern  base,  we 
pass  over  a' bed  of  No.  2,  then  Nos.  4  and  5,  each  of  these  beds  reveal 
ing  here  and  there  a  few  of  their  characteristic  fossils  and  all  inclining 
from  the  axis  of  elevation.  The  cretaceous  rocks  are  disposed  in  low 
ridges  of  elevation,  dipping  very  gently  toward  the  level  plain  country, 
and  as  we  approach  the  level  prairie  we  begin  to  see  the  overlapping 
edges  of  the  lignite  beds  resting  quite  regularly  upon  the  cretaceous 
rocks.  I  have  estimated  Nos.  4.  and  5  at  250  feet  in  thickness  at  this 
locality. 

Ascending  the  slope  of  the  dividing  ridge  between  Little  Missouri 
and  Powder  rivers,  we  come  into  a  full  development  of  the  tertiary  beds, 
dipping  gently  at  angles  of  1°  to  8°  with  indications  of  the  cretaceous 
strata  beneath.  Far  to  the  westward  of  the  Black  Hills  also  we  can  see 
the  tertiary  deposits  continuously,  and  dipping  at  a  small  angle  because 
so  remote  from  the  central  cause  of  disturbance. 

1  have  numbered  the  sections  from  this  time  onward  in  their  order,  1, 
2,  3,  4,  &c,  so  that  I  may  refer  beds  from  one  section  to  another  when 
it  is  possible.  The  first  section  was  taken  after  crossing  the  source  of 
the  Little  Missouri  and  ascending  the  ridge,  the  base  of  which  is  400 
to  000  feet  above  the  bed  of  the  stream,  the  lower  portion  being  com- 
posed of  cretaceous  strata. 

Section  1. 

4.  Slope  composed  of  gray  arenaceous  material,  with  thin  beds  0  to  12 
inches  thick  of  ferruginous  sandstone,  30  feet. 
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3.  Gray  and  yellow  ferruginous,  heavy  bedded  friable  sandstone,  with 
the  most  irregular  laminae  of  deposit,  indicating  shallow  water  or 
shore  deposition,  also  containing  small  seams  of  clay  nodules  and 
numerous  small  concretions  of  various  kinds,  some  globular  nodules 
containing  iron,  20  to  28  feet. 
2.  A  yellowish  ferruginous  indurated  sand  filled  with  black  grains  and 
particles  of  mica  and  traces  of  vegetable  remains.     There  are  also 
large  numbers  of  roundish  concretions  projecting  out  of  the  beds, 
which  turn  a  brown  rusty  drab  color  on  exposure  but  internally  are  a 
dark  gray  sandstone  with  small  nodules  of  bluish  clay.     These  beds 
have  a  somewhat  banded  appearance  from  the  fact  that  some  strata 
are  darker  than  others.     There  is  a  considerable  quantity  of  silicified 
wood  dispersed  throughout  this  bed  and  some  uncharacteristic  bones, 
100  feet, 
1.  Gray  and  bluish  gray  sandstone  with  some  partings  of  bluish  gray  are- 
naceous shale.     The  sandstones  vary  much  in  thickness  and  notunfre- 
quently  in  lithological  characters.     The  upper  part  is  a  line  sand 
alternating  with  layers  of  sandstone  more  compact,  150  feet. 
The  above  section  is  quite  similar  in  its  character  to  the  lower  beds 
of  the  lignite   basin  along  the  Moreau  and  Grand  rivers,  and  on  the 
northeast  side  of  the  Missouri  near  Long  lake.     It  will  be  remembered 
that  in  these  localities  we  have  the  eastern  and  northeastern  rims  of 
this  basin,  and  the  beds  hold  a  similar  position  geologically.     In  some 
of  the  localities  I  noticed  a  yellow  arenaceous  bed  resting  upon  well 
marked  cretaceous  rocks.     This  also  occurs  in  other  localities  in  the 
same  position  but  is  not  permanent.     The  black  hornblendic  grains  in 
bed  2,  section  1,  gives  its  external  surface  a  dark  brown  color,  and  it 
contains  bones  and  wood,  &c,  and  is  undoubtedly  the  same  bed  which 
is  well  developed  in  the  localities  above  mentioned. 

As  we  ascend  the  dividing  ridges  between  the  Little  Missouri  and 
Powder  rivers,  bed  after  bed  of  the  tertiary  comes  in,  so  that  when  we 
reach  the  top  of  the  ridge  we  stand  upon  a  thickness  of  300  or  400  feet 
of  tertiary.  Passing  over  this  ridge  we  descend  into  the  valley  of  the 
Dry  Fork  of  Powder  river,  and  the  cretaceous  rocks  are  seen  in  only  a 
few  localities  in  some  of  the  deep  cuts  near  the  bed  of  the  stream.  A 
section  from  near  the  summit  of  the  ridge  will  show  the  character  of  the 
beds  at  this  point. 

Section  2. 

18.  Dark  brown  indurated  arenaceous  marl,  C>  feet. 

17.  Very  impure  indurated  sandy  lignite,  some  portions  laminated,  con- 
tains fragments  of  charcoal  and  much  sulphuret  of  iron,  5  feet. 

16.  Differs  from  the  bed  below  only  in  being  a  deep  ferruginous  yellow 
color,  15  feet. 

15.  Light  gray  and  yellow  ferruginous,  arenaceous  material,  which,  when 
exposed  to  the  atmospheric  agencies,  disintegrates  so  that  it  is  blown 
about  by  the  winds.  This  bed  is  capped  with  a  ledge  of  gray  sand- 
stone, 17  feet, 

11.  Very  inquire  lignite,  light,  loose  material,  in  a  shaly  or  laminated 
form.     A  seam  of  light  gray  clay  just  above,  0  inches. 

13.  Dark  gray  indurated  marl,  7  feet. 

12.  Impure  lignite,  with  clay  above  and  below  as  usual,  3  inches. 
11.  Light  ferruginous,  somewhat  indurated  argillaceous  sand,  17  feet. 
10.  Dark,  impure  lignite,  loose  and  light  material,  as  if  formed  of  dried 

vegetable  matter  from  a  peat  bog.     Just  above  and  below  a  small 
seam  of  clay,  4  inches. 
4  a  r 
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9.  Ferruginous  argillo-arenaceous  material,  10  feet. 

8.  Bark  brown  and  dull  purplish  brown  lignite,  impure,  with  thin  seams 

of  ashen  gray  clay  above  and  below,  6  inches. 
7.  Yellow  ferruginous  sand  and  clay,  12  feet. 
G.  Impure  lignite,  like  bed  10,  12  inches.  . 

5.  Gray  and  yellow  ferruginous,  fine-grained  arenaceous  material,  with 
'  a  few  layers  of  concretionary  calcareous  sandstone,  39  leet. 

1  Impure  lignite  and  carbonaceous  clay,  of  a  dull  brown  color  some 
portions  of  the  clay  light  gray  ;  the  whole  filled  with  uncharacteristic 
fragments  of  vegetable  remains,  3  feet. 

3.  Yellow  ferruginous,  arenaceous  material,  indurated  with  layers  ot  gray 
concretionary  sandstone,  78  feet. 

2  Impure  lignite  and  indurated  carbonaceous  clay,  1  leet. 

1.  Slopes  down  to  bed  of  creek,  but  evidently  composed  of  yellow  and 
gray  calcareous  sands. 

On  another  hill  above  the  bed  of  sandstone  which  caps  bed  15,  section 

2,  is  a  repetition  of  the  light  gray  and  ferruginous  yellow  calcareous 
sands,  with  arenaceous  concretions,  about  20  feet  exposed.  At  another 
locality  lignite  beds  12  and  14,  section  2,  become  respectively  3  and  4 
feet  in  thickness,  but  still  impure,  containing  large  quantities  of  selenite, 
and  a  vellow  substance  like  sulphur,  hi  some  places  where  erosion  has 
been  quite  extensive,  we  can  see  that  the  beds  of  sandstone  which  pro- 
ject from  the  sides  of  the  vertical  cuts,  do  not  extend  into  *he  bank  but 
a  few  feet,  while  they  may  be  continuous  for  a  long  distance.  They  are 
simply  concretions  and  not  permanent  beds  of  sandstone.  The  figure 
will  show  the  form  of  some  of  these  sandstone  layers.  The  ends  show 
the  layers  of  deposition.  >       '* 

The  same  variable  character  is  seen  throughout  the  tertiary  forma- 
tions everywhere.  Sometimes  we  have  a  bed  of  hard  rock  o0  to  50  leet 
in  thickness,  and  at  a  few  hundred  yards  distance  it  is  changed  into  a 
loose  arenaceous  material,  with  very  little  coherence  We  have  seen 
from  the  sections  already  given,  that  the  geological  structure  ot  the 
country  is  such  that  the  surface  would  necessarily  become  very  rag- 
ged by  the  erosive  action  of  water  and  atmospheric  agencies,  lne 
whole  country  along  Powder  river  is  of  the  character  of  Bad  Lands,  that 
is,  almost  entirely  destitute  of  vegetation,  the  greater  part  entirely  bare, 
the  myriads  of  little  streams  in  wet  weather  forming  almost  vertical  cuts 
along  the  slopes  of  the  streams,  while  on  the  uplands  we  have  a  con- 
tinuous series  of  conical  hills  or  sharp  ridges,  among  which  it  is  next  to 
impossible  to  travel. 

Section  3.— On  the  Dry  Fork  of  Powder  river. 

7    Light  gray  and  yellow  ferruginous  calcareous  sand,  15  feet. 

(>.'  Eighteen  inches  impure  lignite,  passing  down  into  clay  and  ferrugi- 
nous calcareous  sand,  7  feet. 

5.  Yellow  and  gray  sand,  like  bed  7,  6  feet. 

4   Impure  lignite  and  clay,  2  feet. 

3  Light  gray  arenaceous  material,  filled  with  numerous  yellow  and 
'black  particles,  which  give  color  to  the  bed,  also  irregular  layers  of 
laminated  concretionary  rock  which  is  fine-grained  and  contains 
a  small  portion  of  calcareous  matter.  There  is  also  much  fen  u- 
<rinous  material  in  the  form  of  nodules  of  impure  sulphuret  of  iron 
The  harder  layers  project  out  of  the  sandy  beds  and  are  from  1  to  4 
feet  in  thickness.  These  concretionary  layers  are  doubtless  formed  ot 
an  irregular  induration  of  the  arenaceous  material,  for  the  same  layer 
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varies  in  thickness  from  G  inches  to  several  feet  within  a  distance  of  a 
hundred  yards. 
2.  Impure  lignite  under  and  overlaid  by  dark  carbonaceous  clay,  4  feet. 

I.  Slope  down  to  the  bed  of  the  river  composed  of  loose  arenaceous 
material. 

In  bed  7,  of  section  3,  on  the  opposite  side  of  the  river,  I  found  a  large 
palm  leaf ;  also  numerous  impressions  of  dicotyledonous  leaves.  The 
above  section  was  taken  from  a  vertical  cut  made  by  the  river.  There  is 
here  a  long  irregular  ascent  of  bad  lands  to  the  top  of  the  hills,  with  the 
beds  exposed  mostly  in  the  ravines.  We  have  first,  yellow  and  light 
gray  marls,  with  more  or  less  coarse-grained  sandstone,  50  to  100  feet ; 
then  dull,  reddish,  impure  lignite,  18  inches  to  two  feet ;  ferruginous 
calcareous  sand,  15  feet ;  impure  lignite  ;  dark-gray  or  brown  indurated 
clay,  15  feet ;  yellow  ferruginous,  light-gray  and  ash-colored  calca- 
reous sand,  30  to  40  feet ;  quite  pure  black  lignite,  burned  in  some 
localities,  4  feet ;  passing  up  into  3  feet  of  dull,  purplish,  indurated 
clay,  which  also  passes  up  into  a  3-foot  bed  of  fine  yellow  sand,  5  feet ; 
impure  lignite  and  clay  passing  up  into  the  dark-brown  indurated  calca- 
reous clay.  Same  horizon  as  bed  18,  section  2.  At  another  locality, 
still  above  this,  we  have  a  continuation  of  the  beds  upward  over  bed  18 
a  layer  of  lignite,  sometimes  quite  impure  and  then  again  of  unusual 
variety,  ignited  in  many  places,  giving  a  red,  brick-like  appearance  to 
the  summits  of  the  hills.     Much  selenite  occurs  in  the  bed. 

Above  this  is  a  slope  of  40  feet  of  yellow  ferruginous,  arenaceous 
material,  with  numerous  brown  ferruginous  sandstone  concretions, 
approaching  a  globular  form. 

On  the  left  bank  of  Powder  river,  just  above  its  junction  with  Dry 
Fork,  I  took  the  following  section  of  a  nearly  vertical  bluff: 

Section  4. 

22.  Very  ferruginous,  yellow  indurated  marl  capping  the  hills  at  this 
point,  25  feet  exposed. 

21.  Seam,  impure  lignite  and  clay,  G  inches. 

20.  Indurated  ferruginous  arenaceous  material,  with  occasional  seams  of 
clay,  and  one  layer  sandstone,  18  inches  to — 

19.  Dark-brown  indurated  laminated  clay,  with  vegetable  matter,  at  the 
top  G  inches  dull  black  lignite,  7  feet. 

18.  Deep  yellow  ferruginous  marl,  2  feet. 

17.  Impure  lignite,  a  portion  is  black,  apparently  not  different  from  soft 
charcoal  or  charred  wood,  12  inches. 

1G.  Light  gray  and  yellow  ferruginous  sand,  rather  homogeneous,  pre- 
senting a  vertical  front — contains  a  small  portion  of  calcareous  mat- 
ter, 10  feet. 

15.  Alternate  beds  of  gray  indurated  sand  and  brown  indurated  clay 
with  vegetable  matter,  2J  feet  impure  lignite  and  carbonaceous  clay, 
central  portion  black,  with  some  tolerably  pure  seams,  18  feet. 

14.  Gray  ferruginous  sand,  with  small  nodules  of  sulphret  of  iron  dis- 
seminated through  it,  G  feet. 

13.  Black  lignite,  2  inches. 

12.  Yellow  ferruginous  marl,  8  feet. 

II.  Light  gray  indurated  arenaceous  marl,  containing  some  ferruginous 
matter  and  singularly  shaped  iron  rust  colored  concretions  of  sandstone, 
partially  spherical,  but  usually  broken  in  pieces  on  exposure.  There 
appears  to  be  but  one  compact  layer,  varying  in  thickness  from  G 


52  EXPLORATION    OF   THE 

inches  to  four  feet,  sometimes  massive  or  separated  into  thin  laminae,  18 
feet. 
10.  Alternate  seams  of  dark  laminated  lignite  and  deep  ashen -gray 
indurated  carbonaceous  clay,  fully  charged  with  uncharacteristic  Veg- 
etable remains,  as  stems,  grasses,  &c:  1st,  18  inches  clay;  2d,  4  inches 
black  lignite ;  3d,  6  inches  clay ;  4th,  2  inches  lignite ;  5th,  2  feet 
clay ;  6th,  5  inches  impure  laminated  lignite ;   7th,  2  feet  indurated 
clay  j  8th,  5  feet  dark-brown  arenaceous  lignite,  consisting  of  about 
two  parts  of  rather  fine  gray  sand,  and  the  remainder  vegetable  matter. 
9.  Two  feet  of  ferruginous,  yellow  arenaceous  marl,  passing  up  into  a 
dark  brown,  indurated  argillaceous  sand,  with  small  reddish  iron  rust 
concretions,  30  feet. 
8.  Impure  lignite,  8  inches. 
7.  Yellow  ferruginous  arenaceous  marl,  3  feet. 
6.  Lignite  and  clay,  0  inches. 
5.  Arenaceous  clay,  3  feet. 
4.  Seam  of  impure  lignite,  2  inches. 
3.  Light  gray  marl,  5  feet. 

2.  Lignite  in  layers,  more  or  less  pure,  with  seams  of  clay,  5  to  7  feet. 
1.  Fine-grained  ferruginous  arenaceous  marl,  with  many  grains  of  mica 
and  hornblende,  30  feet  above  river  bed. 

The  above  section  was  taken  from  a  fine  exposure,  and  each  bed 
measured  with  care,  so  that  it  may  be  regarded  as  an  exhibition  of  the 
position  and  character  of  the  strata  at  this  locality.  Bed  9  contains,  in 
its  lower  portion,  dark  brown  calcareous  concretions  and  hard  layers  of 
clay,  with  vegetable  impressions  in  great  abundance,  among  which  is  a 
large  species  of  platanus,  acer7  &c.  Where  the  bluffs  are  washed  by  the 
river  on  either  side  we  find  beds  of  harder  layers,  sometimes  from  12  to 
18  inches  in  thickness,  almost  entirely  composed  of  dicotyledonous  leaves. 
Many  of  the  arenaceous  beds  show  oblique  laminae  of  deposit  and  other 
indications  of  shallow  or  turbulent  waters  and  shore  depositions. 

Section  5. — Powder  river,  near  our  crossing. 

27.  Baked  and  melted  earth,  from  the  ignition  of  lignite  beneath.  The 
lignite  bed  must  have  been  from  two  to  four  feet  in  thickness,  but  has 
been  entirely  consumed  as  far  as  the  eye  can  reach,  32  feet. 

26.  Yellow  arenaceous  marl,  like  21  and  23,  containing  some  seams  of 
impure  lignite  and  clay,  with  numerous  concretions,  62  feet. 

25.  Black  lignite;  sometimes  a  dull  drab  argillaceous  lignite,  18  inches. 

24.  Ash-colored,  light  gray,  and  drab  brown  indurated  clay,  6  feet. 

23.  Like  21,  17  feet. 

22.  Eighteen  inches  black  lignite  passing  down  into  18  inches  drab 
brown  carbonaceous  clay ;  then  3  feet  (Irak  gray  indurated  clay ;  then 
18  inches  drab  brown  indurated  clay ;  then  2  feet  ash-colored  indura- 
ted clay. 

21.  Deep  yellow  ferruginous  arenaceous  marl,  with  numerous  ferrugin- 
ous calcareous  concretions,  containing  an  abundance  of  vegetable 
impressions.     These  marls  are  very  slightly  coherent,  24  feet. 

20.  Carbonaceous  clay  and  impure  shaly  lignite,  4  feet. 

19.  Yellow  arenaceous  marl,  6  feet. 

18.  Dark  brown  indurated  arenaceous  clay,  with  iron  rust  calcareous 
concretions,  15  feet. 

17.  Shaly  argillaceous  lignite,  passing  down  into  dull,  drab  brown,  indu- 
rated carbonaceous  clay,  4J  feet ;  then  6  inches  dark  carbonaceous 
clay ;  then  8  inches  brown  indurated  clay ,  then  6  inches  dark  clay. 


YELLOWSTONE    AND    MISSOURI    RIVERS.  53 

10.  Dark  gray  indurated  arenaceous  clay,  with  several  layers  of  dull, 
iron  rust  colored  concretions,  breaking  in  fragments  on  exposure,  24 
feet. 

15.  Alternate  seams  of  lignite  and  clay :  1st,  10  inches  black,  rather- 
pure  lignite ;  2d,  18  inches  dark  gray  indurated  arenaceous  clay ;  3d, 

-  6  inches  drab  brown  shaly  argillaceous  lignite :  4th,  12  inches  dark- 
brown  indurated  clay. 

14.  Dark  brown  indurated  arenaceous  clay,  with  some  light  yellowish 
bands,  with  ferruginous  concretions,  breaking  into  small  fragments 
on  exposure,  12  feet. 

13.  Dull,  reddish  brown,  shaly  argillaceous  lignite,  2  feet. 

12.  Alternate  bands  of  indurated  brown  clay  and  yellow  arenaceous 
marl,  with  thin  seams  of  laminated  argillaceous  chocolate-colored 
lignite.  About  the  middle  of  this  bed  is  a  layer,  0  inches  thick,  for 
ferruginous  calcareous  concretions,  breaking  into  fragments,  38  feet. 

11.  Lignite,  mostly  quite  pure,  sometimes  argillaceous  and  laminated, 
of  a  chocolate  color,  7  feet. 

10.  Yellow  and  dark  gray  indurated  clay,  with  layers  of  shaly,  impure 

lignite,  ferruginous,  7  feet. 
9.  Gray,  indurated,  ferruginous  arenaceous  marl,  10  feet. 
8.  Lignite  and  dull,  reddish  drab  clay  ;  the  middle  portion,  0  to  10  inches, 

is  sometimes  clay  and  sometimes  lignite ;  18  inches  to  2  feet. 
7.     Drab  brown,  indurated  arenaceous  marl  ;  contains  much  vegetable 

matter,  3  feet. 

0.  Impure  earthy  lignite,  chocolate  color,  18  inches. 

5.  Yellow,  yellowish  brown,  and  gray  arenaceous  marl,  14  feet. 

4.  Dark  carbonaceous  clay  and  impure  lignite,  underlaid  by  3  feet  light 
gray  indurated  clay,  17  feet. 

3.  Yellow,  ferruginous  arenaceous  marl,  capped  with  a  layer,  2  feet  in 
thickness,  of  ferruginous  arenaceous  limestone,  27  feet. 

2.  Lignite  more  or  less  pure,  some  portions  impure  and  laminated,  con- 
taining clay,  others  black  compact  lignite.  This  bed  of  lignite  is  by 
far  the  best  seen  on  the  river,  and  has  been  ignited  in  many  places. 
It  is  also  underlaid  by  a  thin  seam  of  fine  white  clay,  10  feet. 

1.  Slope  from  thin  bed,  a  half  a  mile,  150  feet  above  water  level. 

The  upper  yellow  portion  of  the  above  section  forms  a  well  marked 
horizon  in  this  region.  No  portion  of  the  country  yet  seen  exhibits  the 
"Bad  Lands"  in  so  marked  a  manner.  The  entire  surface  is  cut  up  into 
long  high  sharp  ridges  or  conical  hills  to  an  enormous  extent,  and  the 
different  colored  clays,  marls,  and  lignites  give  to  these  hills  a  most 
unique  banded  appearance. 

On  the  summits  of  the  hills  between  Tongue  river  and  Pumpkin  creek 
we  obtain  a  fine  collection  of  fossil  plants,  among  which  was  a  species  of 
dombey opsin,  and  a  beautiful  impression  of  the  leaf  of  an  ulmus.  In 
some  sandstones  drifted  into  the  bed  of  Tongue  river  were  large  speci- 
mens of  apparently  the  same  species  of  platanus,  closely  allied  to  P. 
hercules,  found  lower  down,  below  the  mouth  of  Powder  river  on  the 
Yellowstone.  In  the  channel  of  a  little  stream  that  flows  into  Powder 
river  from  the  dividing  ridge  between  Powder  and  Tongue  rivers,  we  have 
the  following  section  of  the  strata,  which  I  have  presented  from  the  full- 
ness of  detad  with  which  it  was  taken.  It  will  also  enable  us  to  draw 
some  parallels  in  regard  to  the  beds  which  may  be  important,  and  many 
lithological  differences,  not  before  seen,  must  be  of  interest. 
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Section  (>. 

12.  Yellow  ferruginous  marl,  passing  down  into  a  yellow  friable  ferru- 
ginous sand,  with  layers  from  two  to  four  feet  thick  of  coarse-grained 
sandstone,  then  light  gray  and  yellow  ferruginous  arenaceous  clay  with 
thin  lamina?  of  iron  rust  colored  sandstone.  The  lamina?  of  deposit 
in  this  bed,  in  the  hard  as  well  as  more  friable  portion,  are  very  irregu- 
lar, sometimes  forming  curved  lines,  or  inclining  at  angles  varying 
from  5°  to  25°.  The  sandstone  contains  many  small  fine-grained  hard er 
masses,  which  give  it  the  appearance  of  a  pudding  stone. 

11.  Clay  and  impure  lignite  in  alternate  layers.  1st,  impure  lignite,  gradu- 
ally passing  down  into  dark  carbonaceous  clay,  4  feet ;  2d,  a  light  ashen 
gray  carbonaceous  clay,  passing  down  into  a  dark  chocolate  impure 
lignite,  2  feet,  underlaid  by  18  inches  ash-colored  indurated  clay. 

10.  Dark  brown  indurated  clay,  portions  arenaceous  and  calcareous, 
with  layers  of  hard  limestone  dark  rust  brown  inside,  and  deep  iron 
rust  yellow  on  the  outside,  breaking  into  pieces  on  exposure,  with  beau- 
tiful impressions  of  dicotyledonous  leaves.  There  are  also  thicker 
layers  of  rather  arenaceous  yellow  limestone  fully  charged  with  leaves, 
but  the  particles  of  sand  are  not  sufficiently  coherent  to  preserve  the 
perfect  impression.  This  bed  also  shows  in  the  layers  of  deposit  the 
vegetable  dust  which  is  accumulated  with  the  sand — the  ^sand  being 
the  heaviest  sinks  to  the  bottDin,  while  the  vegetable  fragments  are- 
deposited  on  the  surface  of  the  lamina?,  150  feet. 

9.  A  thin  seam  of  ash-colore  dindurated  clay,  passing  down  into  choco- 
late-colored argillaceous  lignite,  portions  quite  pure,  underlaid  by 
yellowish  brown  indurated  clay,  2  feet. 

8.  A  light  gray  marl  passing  down  into  dark  ash-colored  indurated  fer- 
ruginous clay,  with  small  concretionary  masses  of  very  hard,  fine, 
brittle  limestone,  interior  dark  brown,  exterior  iron  rust  color,  with 
indistinct  vegetable  impression.  All  the  thin  layers  of  deposit  have 
spread  over  their  upper  surfaces  a  fine  vegetable  material,  such  as  is 
communicated  and  drifted  by  the  little  streams.  Two  small  seams  of 
this  vegetable  matter,  each  half  an  inch  in  thickness — sometimes  a 
thin  layer  of  clay  is  deposited  one  to  three  inches,  10  feet. 

7.  A  thin  seam,  two  inches'  of  dark,  impure  lignite,  underlaid  by  18 
inches  light  gray  ferruginous  marl,  intersected  with  streaks  of  vege- 
table matter. 

6.  Four  feet  of  reddish  brown  and  dark  ash-colored  carbonaceous  clay 
or  shaly  lignite,  underlaid  by  18  inches  chocolate-colored  indurated 
carbonaceous  clay. 

0.  Yellow  ferruginous  marl  with  a  hard  layer  of  yellowish  iron-rust 
colored  concretionary  limestone,  containing  abundant  vegetable  impres- 
sions, mostly  indistinct.  This  bed  forms  a  well  marked  horizon,  and 
is  traced  over  a  large  area. 

4.  A  thin  seam  of  over  clay;  then  18  inches  black  and  chocolate  colored 

lignite,  with  18  inches  dark  brown  under  clay. 
3.  Drab  indurated  arenaceous  clay,  passing  down  into  a  fine  arenaceous 

material  underlaid  by  chocolate  clay,  8  feet. 
2.  Two  feet  lignite,  middle  portion  quite  pure  and  black,  but  above  and 

below  the  middle  portion  impure  chocolate  color,  underlaid  by  about 

G  feet  of  clay. 

1.  Yellow  ferruginous  arenaceous  material  witli  layers  of  laminated  are- 
naceous limestone,  the  whole  filled  with  globular  masses  of  impure 
sulphuret  of  iron. 
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The  channel  of  Tongue  river  often  exposes  quite  high  vertical  sec- 
tions of  the  strata  and  numerous  beds  of  compact  calcareous  rock  fully 
charged  with  the  most  beautiful  impressions  of  leaves.  I  know  of  no 
portion  of  the  west  which  promises  so  abundantly  these  vegetable  fos- 
sils. Just  below  our  crossing  there  is  a  vertical  escarpment  of  sand  and 
sandstone  showing  oblique  laminae  of  deposition.  In  this  mural  face  of 
sandstone  we  see  a  seam  of  quite  pure  lignite  2  inches  thick  and  10  or 
12  feet  long  arranged  in  the  sandstone  at  an  angle  of  45°. 

Near  this  point  bed  2,  section  6,  is  composed  of  very  black  lignite, 
quite  pure,  5  feet  in  thickness.  About  2  miles  above  the  crossing  on 
Tongue  river  Ave  have  the  following  section  of  the  strata : 

Section  7. 

10.  Yellow  indurated  marl  with  thick  layers  of  tine  calcareous  concre- 
tions, 20  to  40  feet. 

0.  Yellow  marl  with  some  masses  of  concretionary  sandstones,  15  feet. 
8.  Seam  of  black  lignite,  8  inches. 

7.  Same  as  bed  8,  25  feet. 

6.  Lignite  more  or  less  pure.  1st,  4  inches  of  clay  with  roots  passing 
through  into  a  layer  of  sand  beneath  $  2d,  10  inches  mostly  dull  black, 
rather  pure  lignite,  with  thin  lamina?  horizontally,  but  breaking  verti- 
cally into  cuboidal  masses ;  some  portions  are  of  a  shining  black  color 
containing  large  quantities  of  a  yellow  powder  like  sulphur,  which 
gathers  about  the  exterior  surface  of  the  fractured  masses  ;  also  thin 
seams  of  selenite  sometimes  fibrous,  which  is  also  deposited  about 
the  exterior  surface  of  the  fractured  portions ;  3d,  3  inches  of  indu- 
rated chocolate  clay,  with  rhomboidal  crystals  of  selenite ;  4th,  2  feet 
of  dark  brown  carbonaceous  clay  with  the  fracture  and  character 
of  indurated  clay ;  5th,  6  inches  like  2d  seam :  6th,  12  inches  like  4th ; 
7th,  3  inches  like  5th ;  8th,  2  feet  like  4th. 
All  the  beds  in  this  vicinity  seem  to  have  a  vertical  fracture  like  jointed 

rocks,  which  are  somewhat  irregular  in  their  direction,  but  have  a  gen- 
eral direction  northeast  by  southwest. 

5.  Alternate  thin  lamina?  of  clay  and  arenaceous  material,  very  tine, 
light  ashen  gray  colored,  but  still  containing  many  nodules  of  the 
sulphuret  of  iron,  4  feet. 

4.  Two  feet  light  ashen  gray  clay  passing  down  into  arenaceous  material, 
which  is  intersected  in  every  direction  by  Small  threads  of  vegetable 
matter,  seldom  more  than  one-fourth  of  an  inch  in  diameter,  like  roots 
of  trees  or  shrubs.  These  roots  not  only  extend  down  into  the  sand 
beneath,  but  up  into  the  chocolate  clay,  indicating  that  the  materials 
which  compose  the  bed  of  lignite  probably  grew  upon  the  spot  where 
the  roots  are  now  found. 

3.  Yellowish  gray  arenaceous  marl  with  2  or  3  thin  seams  of  carbonace- 
ous matter  and  numerous  thin  layers  of  clay,  5  feet. 

2.  Chocolate  indurated  clay,  4  inches,  3  inches  pure  and  impure  lignite, 
portions  with  a  shining  black  fracture,  and  4  inches  of  clay  under- 
neath. 

1.  Ashen  gray  indurated  arenaceous  clay  with  large  layers  of  calcare- 
ous sandstone  containing  large  specimens  of  platanus,  II  feet  above 
the  level  of  the  river. 

We  examined  with  a  good  deal  of  can1  the  bluff  containing  the  small 
seams  of  lignite,  (of  which  Mr.  Schonborn  made  a  sketch.)  The  layers 
of  deposit  are  very  irregular,  and  a  seam  2  inches  of  lignite,  5  feet  in 
length,  lower  portion  inclining  10°,  upper  15°.     The  material  above  and 


56  EXPLORATION    OF    THE 

below  is  a  yellowish  gray  sand  with  numerous  deep  yellow  ferruginous 
bands,  and  just  above  the  coal  seam  is  a  harder  mass  of  rock  which  is 
concretionary;  the  laminae  running  directly  through  it,  but  becoming- 
less  distinct  in  the  harder  portion.  The  lignite  is  a  black,  quite  good 
lignite,  and  must  have  been  formed  by  a  deposit  of  vegetable  matter 
upon  a  slope.  It  is  not  always  the  case  that  the  harder  concretionary 
layers  preserve  the  lamiuae  continuous  with  the  more  friable  material. 
A  nucleus  seems  to  be  formed  of  gray  fine-grained  limestone,  quite  are- 
naceous whenever  fractured,  of  an  iron-rust  color,  Avith  laminae  quite 
indistinct  12  to  18  inches  in  thickness ;  the  surrounding  distinct  layers 
of  light  gray  sandstone.  The  lines  of  deposit  seem  tQ  pass  through  the 
harder  nucleus  of  limestone.  The  harder  arenaceous  limestone  appears 
like  a  kernel  or  pit  around  which  the  layers  of  sandstone  were  deposited, 
yet  not  with  concentric  coats.  This  concretionary  layer  extends  hori- 
zontally about  40  feet  without  interruption,  passing  at  each  end  into  the 
yellow  friable  sand,  which  also  corresponds  in  the  laminae  deposit  for  a 
short  distance  further.  This  rock  is  fall  of  rounded  masses  of  sulphuret 
of  iron.  The  central  portions  have  the  color  and  fracture  of  cast  iron, 
and  surrounding  each  ball  in  the  bed  is  a  coating  of  deep  yellow  sand. 
Inclination  of  laminae  20°.  The  whole  bed  seems  to  be  the  same  as  bed 
1,  section  7.  This  bed  at  the  base  is  everywhere  filled  Avith  leaves  of  the 
genera  platanus,  populus,  &c. 

On  the  dividing  ridge  between  Rosebud  and  Tongue  river  I  saw  an 
immense  palm  leaf,  the  ribs  radiating  each  way  from  a  common  center, 
and  then  as  they  were  revealed  upon  the  surface  of  the  rock  measured 
55  inches  in  length,  and  at  least  10  inches  had  been  broken  of. 

As  Ave  ascend  this  ridge  Ave  find  the  country  exceedingly  rough,  gashed 
up  by  myriads  of  gullies,  and  coArered  with  square  conical  hills  80  to  200 
feet  high.  A  bed  of  yellow  marl  forms  the  summit,  then  a  layer  of  lig- 
nite which  has  frequently  ignited  and  baked  the  superincumbent  yelloAV 
marl,  so  that  the  high  hills  are  coArered  with  a  bed  5  to  20  feet  in  thick- 
ness Avith  a  brick-red  rock,  many  of  them  fused.  Sometimes  immense 
masses  are  cemented  together  in  large  blocks  of  nearly  baked  material. 
The  melted  material  Aaries  in  character  from  a  light  Aresicular  to  a  hard 
compact  rock.  The  hills  are  coArered  with  pines  to  a  greater  or  less 
extent,  seldom  0Arer  2  feet  in  diameter,  and  80  feet  in  height.  Descend- 
ing into  the  A^alley  of  the  Rosebud  we  encounter  the  same  rugged 
country,  with  indications  of  the  burning  out  of  the  lignite  beds  and  the 
fused  and  semi-fused  material  covering  the  hills,  giving  them  a  peculiar 
picturesque,  reddened  appearance.  Numerous  seams  of  lignite  occur 
more  or  less  pure,  and  in  the  interArening  beds  are  plants  and  fruits,  and 
also  the  same  species  of  palm  before  mentioned. 

Near  the  great  lignite  beds  in  this  region  we  meet  with  large  silicified 
stumps  Avhich  look  as  though  they  might  have  belonged  to  trees  two  to 
four  feet  in  diameter,  standing  apparently  in  the  position  in  which  they 
grew.  They  were  in  the  clay  which  underlies  the  lignite  beds.  The 
main  roots  Avere  distinct,  and  they  were  split  into  seA^eral  portions  from 
the  summit  of  the  stump.  Near  the  summits  of  the  hills  are  thick  layers 
of  rather  coarse  yelloAV  sandstone,  with  a  slight  portion  of  calcareous 
matter  which  seems  to  be  composed  of  leaAres  in  an  imperfect  state  of 
preservation.  Platanus  occur  in  great  numbers.  The  rock  breaks  into 
thin  layers,  and  its  composition  is  such  as  to  preA'ent  the  fossils  from 
being  obtained  with  any  degree  of  perfection.  There  are  no  indications 
of  these  leaves  having  been  entombed  in  the  beds  in  turbulent  waters. 
The  stumps  are  in  a  drab  clay  beneath  the  lignite  bed,  which  is  here 
about  four  feet  thick,  and  they  seem  to  be  standing  where  they  grew 
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though  I  hardly  think  it  possible.  The  hollow  portion,  which  seems  to 
have  decayed  prior  to  the  petrification,  exhibits  an  appearance  very  simi- 
lar to  that  before  being  buried  in  the  earth,  but  now  all  the  little  inter- 
stices are  tilled  up  with  crystalline  silex.  Descending  to  AmmeFs  Fork, 
we  again  see  the  yellow  marl  beds  capping  the  summits  of  the  hills.  In 
the  west  we  can  see  the  Wolf  Hills,  an  elevated  range  which  has  been 
lifted  up  by  the  internal  forces  which  have  upheaved  the  mountain  chains. 
Being  so  far  remote  from  the  central  source  of  power,  it  seems  to  have 
acted  with  comparative  feebleness,  forming  simply  one  or  two  anticlinals 
and  revealing  only  a  portion  of  the  cretaceous  strata.  The  surface  of 
the  country  around  the  western  slope  of  the  Wolf  range  has  been  very 
much  worn  by  denudation,  so  that  grassy  slopes  appear  with  here  and 
there  isolated  knobs  or  pillars  of  sandstone.  Most  of  these  pillars  are 
capped  with  layers,  often  three  or  four  feet  in  thickness,  of  argillo-calca- 
reous  concretionary  rock  which  contains  plants,  and  seems  to  protect  the 
underlying  more  friable  portion  from  the  rapid  erosive  action  of  atmo- 
spheric agencies.  It  is  evidently  the  same  sandstone  so  often  mentioned 
before  but  with  increased  thickness,  and  reveals  the  same  tendency  to 
irregular  lamina?  and  little  layers  of  nodules.  As  we  approach  within 
five  or  six  miles  of  the  hills  the  country,  though  sloping  gently  into  hill 
and  valley,  has  a  much  more  cheerful  appearance.  The  hills  are  much 
more  gently  sloping,  covered  with  a  much  thicker  superficial  deposit, 
and  on  the  summits  of  the  hills  are  immense  masses  of  sandstone  ex- 
posed by  erosion,  yet  the  ground  is  covered  with  grass  all  around.  One 
of  these  isolated  pillars  is  shown  in  the  sketch  below  as  the  form  merely 
of  a  cap  about  12  feet  high ;  the  base,  about  two  feet  in  diameter,  grad- 
ually enlarging  toward  the  middle,  which  is  about  ten  feet  in  diameter, 
and  of  a  hard  concretionary  character. 

This  range  of  hills  exhibits  undoubted  evidence  of  upheaval,  but  so 
gradually  does  it  seem  to  have  taken  place  that  the  horizontality  of  the 
tertiary  strata  is  scarcely  disturbed.  Many  of  the  hills  are  elevated 
bodily  in  such  a  way  that  the  beds  are  still  horizontal.  Although  this 
range  of  hills  exhibits  undoubted  evidence  of  upheaval,  yet  on  the  eastern 
side  there  are  no  rocks  older  than  tertiary  exposed.  In  the  valley  of 
Ammel's  Fork,  a  little  stream  which  takes  its  rise  in  the  Wolf  range,  are 
some  beds  of  a  sort  of  siliceous  limestone  which  contains  many  of  the 
finest  specimens  of  plants,  with  shells  like  corbula,  the  whole  bed  re- 
sembling the  one  containing  plants  at  Eed  Springs,  just  above  Fort  Clark, 
on  the  Missouri  river. 

After  leaving  this  point  we  pass  over  into  the  valley  of  the  Yellow- 
stone, about  30  miles  below  the  mouth  of  the  Big  Horn  river.  All  the 
intervening  country  is  covered  with  tertiary  beds  exhibiting  the  peculi- 
arities already  so  often  mentioned.  But  about  30  miles  below  the  mouth 
of  the  Big  Horn,  in  the  valley  of  a  little  stream  emptying  into  the  Yel- 
lowstone, I  saw  No.  4  quite  well  developed,  GO  to  100  feet  in  thickness, 
with  its  usual  calcareous  concretions  containing  inoceramus.  The  litlio- 
logical  characters  approach  somewhat  those  of  No.  4,  and  is,  I  think,  the 
upper  part  of  No.  4  passing  up  into  No.  5.  The  strata  at  first  incline 
toward  the  west  at  an  angle  of  45°,  but  further  examination  showed  that 
this  dip  was  local,  and  was  due  to  land-slides.  Deposited  upon  it  was  a 
considerable  thickness  of  sand  and  pebbles,  stratified  in  alternate  layers, 
filling  up  the  surface  irregularities,  the  layers  of  deposit  conforming  to 
the  dip  of  the  cretaceous  rocks.  The  hills  as  well  as  the  beds  of  the 
streams  are  paved  with  the  nearly  rounded  pebbles  or  boulders  which 
seemed  to  have  been  derived  from  all  the  older  rocks,  but  for  the  most 
part  from  the  metamorphic  and  paleozoic  rocks.     These  pebbles  are  sel- 
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dom  of  large  size,  more  commonly  four  to  six  inches  in  diameter,  though 
sometimes  12  to  18  inches,  and  they  increase  in  size  as  we  approach  the 
foot  of  the  mountains.  It  is  Avorthy  of  remark  and  a  subject  which  I 
shall  investigate  more  fully  hereafter,  that  as  we  approach  the  cretaceous 
rocks  the  contour  or  surface  becomes  much  smoother,  the  hills  are 
covered  with  grass,  gently  sloping,  and  the  bluffs  are  hardly  half  as  high. 
There  is  here  a  deep  reddish  yellow  sandstone  resting  upon  the  well- 
marked  cretaceous  rocks  which  I  cannot  positively  affirm  as  belonging  to 
the  upper  part  of  No.  5  or  the  lower  bed  of  tertiary.  I  am  inclined  to 
think  that  the  same  bed  is  seen  holding  some  position  high  up  on  the 
Missouri  and  along  the  southern  rim  of  the  lignite  basin  as  it  skirts  the 
Black  Hills. 

Passing  up  the  valley  of  the  Yellowstone  we  see  the  gray  sandstone 
tertiary  which  we  have  observed  to  cover  the  cretaceous  nearly  to  the 
foot  of  the  bluffs.  The  junction  of  the  formations  is  quite  well-marked 
on  both  sides  of  the  river.  For  a  considerable  distance,  both  above  and 
below  Fort  Sarpy,  a  bed  of  sandstone  forms  nearly  vertical  bluffs  on 
both  sides  of  the  river  which  I  find  it  difficult  to  locate.  Nos.  1  and  5, 
composed  of  yellowish  brown  indurated  clay,  with  concretions  contain- 
ing Baculites  ovatusy  rostellaria,  &c,  in  great  abundance,  occur,  passing 
up  into  a  dark  gray,  coarse-grained  sandstone,  containing  also  B.  ovatns, 
aricula,  like  A.  Nebrascensis,  and  an  ostrea,  new  species.  This  also 
passes  up  into  a  sandstone  having  a  most  ragged  front,  from  atmospheric 
agencies  and  the  difference  in  the  consistency  of  the  materials  compos- 
ing the  bed.  It  is,  in  the  main,  a  coarse-grained,  friable,  ferruginous, 
yellow  sandstone,  but  containing  vast  numbers  of  concretions,  some  a 
reddish  yellow  arenaceous  limestone,  others  sandstone;  some  nearly 
compact,  with  laminae ;  others  divided  into  thin  layers,  the  harder  portions 
projecting  out  beyond  the  friable  ones.  The  harder  layers  lie  in  the 
vertical  cut,  usually  from  5  to  30  feet  long. 

The  layers  are  quite  irregular  in  their  horizontal  fracture.  The  whole 
bed  exhibits  indications  of  having  been  deposited  in  moving  waters. 
May  it  not  be  the  transition-bed  from  the  cretaceous  to  the  tertiary 
epoch ;  the  foreshadowing  of  the  tertiary  period  f  A  few  rare  and 
indistinct  bivalves  are  seen,  evidently  of  marine  origin. 

The  cretaceous  beds  in  this  region  are  evidently  exposed  by  the  eleva- 
tion of  the  Wolf  range  and  the  denudation  of  the  superincumbent  ter- 
tiary strata,  and  the  area  continues  to  widen  until  we  arrive  within  10 
miles  of  the  mouth  of  the  Big  Horn,  when  a  series  of  marls,  clays,  and 
sandstones,  lower  than  the  true  lignite  beds,  make  their  appearance, 
and  are  shown  in  some  localities  to  rest  directly  upon  the  cretaceous. 

Section  near  the  mouth  of  the  Bi<j  Horn  river. 

4.  Ferruginous  sandstone,  like  that  described  yesterday,  underlaid  by 
local  beds  of  impure  lignite,  containing  casts  of  a  large  species  of 
nnio  and  bones  of  turtle,  100  to  150  feet. 

3.  Yellow,  feruginous,  indurated,  arenaceous  clay,  variable  in  thickness, 
10  to  20  feet. 

2.  Very  impure  lignite  clay,  consisting  of  alternate  layers  of  chocolate, 
dark  brown  carbonaceous  clays,  and  dark  ferruginous  clays,  with  two 
feet  dark-brown  under-clay,  14  feet. 

1.  Laminated  clays  and  sands,  forming  a  slope  of  <S0  feet  from  the  river- 
bed, capped  with  22  feet  of  more  or  less  arenaceous  clays,  with  layers 
of  shale  sandstone,  strata  dipping  4°,  direction  20°  west  of  south. 
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In  bed  1  of  the  last  section  some  masses  of  calcareous  sandstone,  con- 
taining melanias  and  cyclas,  were  found ;  and  from  these  facts  I  infer 
that  these  beds  are  the  same  as  those  occurring  at  the  mouth  of  the 
Judith.  There  is  a  great  thickness  at  this  point  of  loose,  friable,  ferru- 
ginous, arenaceous  clay,  interstratified  with  thick  beds  of  sandstone. 
Near  the  mouth  of  the  Big  Horn  river  1  think  that  the  evidence  is  clear 
that  there  are  a  series  of  beds  corresponding  in  age  with  the  Judith 
deposits.  We  have,  first,  Nos.  4  and  5,  with  their  peculiar  fossils,  lin- 
gula,  aricula,  baculites,  scaphites,  &c,  reaching  about  20  feet  above  the 
water's  edge.  In  most  places  the  cretaceous  rocks  are  concealed  by  the 
sliding  over  of  the  superincumbent  tertiary  beds.  Above  the  cretaceous 
beds  we  have  500  to  000  feet  alternate  beds  of  yellow,  gray,  and  dark 
drab,  indurated,  arenaceous  clays,  with  yellow,  ferruginous,  heavy- 
bedded,  rather  coarse-grained,  friable  sandstone.  Like  many  of  the 
beds  near  the  mouth  of  the  Judith,  these  seem  to  have  been  lifted  up 
nearly  horizontal,  so  that  the  dip,  in  most  instances,  is  scarcely  percep- 
tible. Just  below  the  mouth  of  the  Big  Horn  I  counted  twelve  of  these 
alternations,  and  many  of  arenaceous  clay  and  sandstone ;  the  former 
varying  from  20  to  60  feet,  the  latter  from  10  to  30  feet,  in  thickness. 
The  layers  of  sandstone  contain  many  argillo-calcareous  concretions  of 
an  iron-rust  color,  which  break  into  small  fragments  on  exposure. 

From  the  mouth  of  the  Big  Horn  to  the  union  of  the  Yellowstone 
with  the  Missouri,  the  lignite  beds  occupy  the  whole  country,  with  the 
exception  of  the  portion  already  described  and  a  distance  immediately 
on  the  river  of  about  seven  miles,  called  Shell  Point.  The  lignite  beds 
are  well-developed,  and  at  least  20  to  30  seams  are  shown,  varying  in 
purity  and  thickness  from  a  few  inches  to  seven  feet. 

Near  the  mouth  of  the  Bosebud  creek  there  is  a  lignite  bed  which  is 
five  feet  in  thickness.  Three  hundred  yards  above,  it  separates  into  two 
parts,  two  to  two  and  one-half  feet  each,  with  six  to  eight  feet  of  arena- 
ceous clay  between.  Five  hundred  yards  further,  the  two  beds  begin 
again  to  unite,  there  being  about  six  inches  chocolate  clay  between. 
The  lignite  is  quite  pure.  The  sandstone  at  the  base  of  the  bluffs  seems 
to  be  the  same  as  that  seen  on  Tongue  river. 

Section. 

5.  Yellow  and  gray  arenaceous  marl,  capping  the  hills,  contains  numer- 
ous silico-calcareous  concretions,  25  feet  exx>osed. 

4.  Yellowish  drab,  very  ferruginous,  indurated  clay,  portions  arenaceous, 
30  feet. 

3.  Alternate  layers ;  first,  light  ash-colored  clay,  with  a  larger  amount  of 
sesquioxide  of  iron  as  coloring  matter,  containing  small  roots  ramify- 
ing all  through  it,  2  feet.  Two  inches  dark-chocolate  carbonaceous 
clay ;  then  one  inch  pure  lignite ;  then  six  inches  dark  brown  indu- 
rated clay.  Third,  four  feet  very  pure  lignite.  All  the  lignite  con- 
tains small  crystals  of  selenite,  and  the  fractured  portions  are  coated 
with  a  dirty- white  saline  substance. 

2.  Yellow  and  dark  ash-colored  clay,  in  alternate  layers,  20  feet. 

1.  Gray  and  yellowish  gray  arenaceous  clay  and  sand,  with  large  con- 
cretions of  very  hard  calcareous  sandstone;  the  same  bed  as  the  one 
affording  so  many  plants  on  Tongue  river. 

.From  the  Black  Hills  to  the  Yellowstone  we  find  that  the  surface  of 
the  country  is  occupied  by  tertiary  deposits  which,  yielding  so  readily 
to  the  erosive  action  of  water  and  other  atmospheric  agencies,  is  gashed 
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up  into  innumerable  ravines  which  form  the  "Bad  Lands,"  so  well 
known  in  this  portion  of  the  west.  Everywhere  on  the  summits  of  the 
highest  hills  or  in  the  valleys  a  superficial  deposit  of  gravel  or  water- 
worn  pebbles  of  various  sizes  is  seen,  though  in  the  interior  of  the  coun- 
try no  heavy  deposits  occur.  Along  the  valley  of  the  Yellowstone, 
however,  the  drift  deposits  are  quite  conspicuous,  reaching  a  thickness 
at  times  of  50  to  150  feet,  and  arranged  in  alternations  of  yellowish 
brown  marl  and  small  pebble-stones,  showing  stratification  and  indica- 
tions of  having  been  deposited  in  very  turbulent  waters. 


CHAPTER  VII. 

FROM  MOUTH  OF  BIO  HORN  RIVER  TO  BIG  HORN  MOUNTAINS. 

Estuary  deposits  at  the  mouth  of  the  Big  Horn — Tertiary  beds— Geology  op 
the  Little  Horn— Gorge  of  the  Big  Horn  mountains — Different  forma- 
tions ALONG  THE  BASE  OF  THE  MOUNTAINS — POTSDAM  SANDSTONE  AND  ITS  FOS- 
sils—carboniferous  belt— friassic  or  red  beds— jurassic— cretaceous 
rocks  with  fossils — gypsum  deposits— erosion  of  sandstones— section  of 
various  belts  exposed  by  the  elevation  of  mountains — abundance  of 
jurassic  fossils— Powder  river— Powder  River  canon— Wind  River  val- 
ley—Indications OF  PERMIAN  ROCKS — VALLEY  OF  THE  NORTH  PLATTE. 

The  country  around  the  mouth  of  the  Big  Horn  is  occupied  with  from 
600  to  800  feet  of  estuary  beds,  passing  up  into  true  lignite  strata.  The 
latter  are  only  seen  as  we  ascend  OTallon's  creek.  Crossing  a  high 
ridge  which  seems  to  be  covered  with  a  considerable  thickness  of  loose 
drift,  we  descend  the  valley  of  Tullock's  Fork,  where  the  same  beds 
before  mentioned  are  exposed  with  a  bed  of  lignite  4  feet  in  thickness, 
corresponding  with  that  seen  in  so  many  localities,  as  on  Tongue  river 
and  other  places.  On  the  Big  Horn  a  few  miles  above  its  mouth,  I 
found  in  a  laminated  bed  a  quantity  of  fresh-water  shells,  which  appear 
to  be  identical  with  those  occurring  at  the  mouth  of  the  Judith.  They 
consist  of  two  species  of  cyclas,  several  paludinas,  a  unio  and  several 
saurian  teeth. 

For  about  15  miles  above  the  mouth  of  the  Big  Horn  we  have  the 
tertiary  in  full,  with  its  rough,  angular  outlines,  and  then  comes  a  marked 
change  in  the  topographical  features  of  the  country.  The  cretaceous 
then  make  their  appearance,  and  the  inclination  is  such  that  within  a 
mile  from  the  point  where  they  first  appear  30  feet  are  exposed,  and 
within  8  miles  150  feet,  presenting  all  the  characters  of  No.  4 — the  upper 
portion,  being  yellow  ferruginous,  may  represent  No.  5. 

The  waters  of  the  Big  Horn  were  so  deep  that  I  could  not  cross  over 
from  the  right  hand  to  the  left,  where  the  cretaceous  rocks  are  most 
finely  developed,  yet  a  few  fossils  were  found  which  fixed  their  position. 
As  soon  as  the  cretaceous  rocks  appear,  the  high  tertiary  ridge,  which  is 
clothed  with  pines  to  some  extent,  begins  to  diverge  from  the  river  on 
both  sides  of  the  valley  and  finally  disappear. 

Near  the  mouth  of  the  Little  Horn,  there  is  a  high  cut  bluff,  which  shows 
60  to  80  feet  of  gray  marl  very  much  like  No.  3  as  seen  on  the  Missouri, 
though  of  a  darker  color.  The  dark  gray  marl  gradually  passes  down 
into  the  black  plastic  clays  of  No.  2.  On  the  left  side  of  the  Big  Horn 
river,  for  about  25  miles  above  its  mouth,  the  bottom  varies  from  2  to  5 
miles  in  width.  After  passing  the  mouth  of  the  Little  Horn  the  bottom 
becomes  narrower,  and  about  7  miles  above  the  Big  Horn  cuts  the  hills 
on  the  left  bank  and  the  bottom  commences  on  the  right,  and  the  sur- 
face of  the  country  is  rugged  in  the  extreme.  At  this  point  No.  2  is 
from  100  to  150  feet  thick,  with  small  ammonites  and  numerous  small 
iron  rust  concretions.  Though  No.  2  is  quite  largely  developed  but  few 
fossils  occur.  It  continues  in  full  development  and  with  strata  very 
nearly  horizontal  or  inclining  gently,  until  we  reach  the  vicinity  of  the 
gorge  or  pass  of  the  Big  Horn,  where  within  200  yards  the  strata  become 
suddenly  nearly  vertical.     No.  1  seems  to  be  quite  thinly  represented,  if 
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indeed  it  is  seen  at  all,  and  then  come  the  Jurassic  beds  without  any 
apparent  unconform ability. 

Section  at  the  gorge  of  the  Big  Horn. 

1.  Whitish  sandstones. 

2.  Variegated  arenaceous  marls. 

3.  Sandstone  with  a  reddish  tinge. 

4.  Brick  red  arenaceous  material. 

5.  Hard  blue  limestone,  50  to  100  feet  thick.  This  gives  character  to 
the  gorge — the  dip  or  inclination  of  the.  first  upheaval  seems  to  be  from 
30°  to  50°. 

No.  2  extends  in  a  long  ridge  up  to  the  mountains  trending  nearly 
southeast  and  northwest,  and  strata  dipping  1°.  Trees  grow  on  the 
sides  of  the  mountains  sloping  50°,  but  the  fire  had  run  over  the  ground 
killing  all  the  pines.  Skirting  along  the  north  side  of  the  Big  Horn 
mountains,  I  do  not  think  the  Jurassic  is  more  than  half  a  mile  in  width 
and  is  merely  an  outcropping  formation.  Then  come  the  carboniferous 
limestones,  with  the  same  fossils  as  seen  in  the  Black  Hills.  The  gorge 
of  the  Big  Horn  is  also  carboniferous,  at  least  the  lower  strata.  In  the 
Jurassic  bed  are  layers  of  sandstone  with  ostrea,  same  as  seen  in  the 
Black  Hills,  and  the  same  beds  are  covered  with  the  trails  of  worms. 
The  lower  portion  of  brick  red  bed  contains  large  quantities  of  snowy 
gypsum.  Although  the  brick  red  deposits  contain  all  through  the  beds 
either  crystalline  or  amorphous  gypsum,  yet  it  does  not  occur  in  such 
quantities  as  found  in  the  Black  Hills.  These  red  beds  appear  to  be 
quite  heavy-bedded  and  arenaceous.  Beyond  the  brick  red  bed,  whicli 
reveals  its  upturned  edges  inclining  at  various  angles  from  5°  to  50°,  we 
have  a  valley  of  denudation  covered  with  carboniferous  limestones, 
extending  with  a  gentle  slope  for  about  G  miles,  and  is  not  far  from  1,500 
to  2,000  feet  in  height.  Sometimes  the  carboniferous  limestones  are 
shown  under  the  brick-red  deposits,  dipping  at  the  same  angle  with  it. 

On  the  north  side  of  the  Big  Horn  we  can  see  a  high  ridge  of  tertiary, 
about  15  miles  distant,  apparently  aprproaching  us.  The  intermediate 
space  is  occupied  with  cretaceous  rocks  of  No.  2  mostly. 

September  12. — The  belt  of  Jurassic  to-day  has  been  about  2  miles  in 
width,  and  the  whole  deposit,  including  the  red  beds,  is  much  thicker, 
800  to  1,000  feet.  The  upper  sandstone  is  about  50  feet  in  thickness, 
presenting  in  many  places  vertical  walls;  then  comes  a  series  of  varie: 
gated  areno -calcareous  shales  and  sandstones,  and  in  one  of  the  beds  of 
calcareous  sandstone  are  immense  quantities  of  a  new  species  of  ostrea. 
The  latter  part  of  our  road  led  us  over  No.  5  cretaceous,  containing 
baculites,  &c.  In  a  seam  of  ferruginous  sandstone,  3  feet  in  thickness 
below,  was  black  clay,  and  above  dark  yellow  iron  rust  arenaceous  clay. 
The  ridge  of  tertiary  is  now  near  us. 

September  13. — We  traveled  most  of  the  day  over  the  upper  portion  of 
No.  5,  cretaceous  clay,  seldom  cutting  down  into  No.  4.  The  summits 
of  the  hills  are  covered  with  a  rusty  sandstone,  which  is  sometimes  in 
regular  layers,  but  often  in  spherical  concretionary  rocks,  like  those  seen 
no  (Jannon  Ball  river.  Along  the  latter  part  of  the  road  to-day  No.  5  is 
much  inclined,  usually  about  25°.  A  cut  bank  reveals  the  character  of 
the  bed,  whicli  seems  to  be  composed  of  alternate  thin  layers  of  yellow 
and  ash-colored  clay,  with  yellow  and  ash-colored  sandstone,  containing 
concretions. 

September  14. — We  continue  to  pass  near  the  foot  of  the  mountains. 
No.  5  is  elevated  in  ridges,  inclining  at  an  angle  of  15°.     We  then  pass 
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over  No.  2  southward,  and  No.  1,  which  is  concealed  by  grassy  slopes, 
to  Jurassic,  to  the  gorge  of  Tongue  river,  which  exhibits  to  us  one  of 
the  most  magnificent  views  yet  seen.  The  main  branch  of  Tongue  river 
as  it  issues  from  the  mountains  is  a  swift  running  stream  of  pure  crystal 
water,  about  12  inches  deep  and  10  to  15  yards  in  width,  and  cuts  its 
way  through  about  1,000  feet  of  light  yellow  limestone  rock.  The  strata 
all  dip  at  a  large  angle,  but  looking  up  the  gorge  they  seem  in  most 
cases  to  be  nearly  horizontal.  In  the  distance  north  about  15  miles,  Ave 
have  the  summit  of  a  ridge  which  appears  to  be  a  continuation  of  the 
Wolf  range,  and  is  undoubtedly  of  tertiary  age,  though  upon  the  base  of 
the  southern  side  the  cretaceous  rocks  must  be  exposed.  This  ridge  is 
about  800  to  1,000  feet  above  the  bed  of  the  stream  beneath,  and  the 
strata  have  felt  but  slightly,  comparatively,  the  influences  which  have 
elevated  the  Big  Horn  mountains.  This  high  tertiary  ridge  has  undoubt- 
edly been  elevated  to  its  present  height  by  internal  influences,  but  the 
tertiary  as  well  as  most  of  the  intermediate  cretaceous  strata  have  not 
been  much  disturbed.  It  is  not  until  we  come  into  immediate  proximity 
to  the  mountains  that  we  see  the  full  force  of  the  upheaval,  and  then  it 
commences  quite  abruptly,  forming  a  series  of  nearly  parallel  ridges, 
trending  nearly  east  and  west,  and  dipping  at  angles  varying  from  30° 
to  60°.  Toward  the  north,  Tongue  river  with  its  various  branches  cuts 
through  the  ridge  nearly  at  right  angles,  and  taking  a  northeast  course 
touches  the  tertiary  beds  within  25  miles. 

The  vallies  and  canons  that  extend  down  from  the  mountains  are 
very  nearly  northeast  and  southwest,  forming  to  the  sight,  as  wre  pass 
along  the  northern  base,  a  series  of  upheaved  ridges  u  en  echelon11  as  it 
were,  one  after  the  other,  the  one  more  west  passing  beyond  the  one 
more  east.  Therefore  the  inclination  of  the  strata  are  for  the  most  part 
nearly  northeast.  The  Jurassic  rocks  to-day  form  a  belt  about  two 
miles  mide  and  are  also  thinly  represented  on  the  higher  hills.  The 
series  of  beds  would  stand  thus :  1st,  brick  red  bed,  mostly  compact  cal- 
careous sandstone,  near  the  base  a  small  quantity  of  gypsum  ;  1st  ridge, 
dip  32°,  height  50  feet.  2d  ridge,  200  feet  high,  dip  35°,  remainder  of 
brick  red  bed,  capped  with  about  15  feet  compact  brittle,  bluish,  cherty 
limestone.  3d,  20  feet,  brick  red  grit.  4th,  5  feet,  very  light  gray 
cherty  argillaceous  limestone,  dip  21° ;  then  comes  a  valley,  showing 
you  the  southwest  slope,  about  150  feet  of  bluish  ash-colored  shaly 
arenaceous  marl,  cropping  out  in  many  places  and  dipping  about  15°, 
capped  with  15  to  20  feet  of  compact  heavy-bedded  arenaceous  lime- 
stone. Beyond  are  grassy  slopes,  concealing  the  other  rocks.  About 
six  miles  on  our  course,  the  distance  between  the  foot  of  the  mountains 
and  an  outcropping  upheaval  of  No.  5  is  not  more  than  two  miles.  The 
other  cretaceous  formations  are  concealed  by  grassy  slopes,  except  in  the 
cuts  of  the  little  streams.  The  Jurassic  is  not  more  than  from  half  a 
mile  to  a  mile  in  width.  The  dip  of  the  rocks,  comprising  No.  5,  is  about 
15°,  but  not  more  than  50  feet  above  the  water  level.  It  is  a  ferruginous 
yellow  friable  sandstone,  with  numerous  layers  of  rusty  sandstone  con- 
cretions, many  of  them  spherical,  the  whole  formation,  being  lithologi- 
cally  very  much  like  the  upper  part  of  No.  5,  on  Cannon  Ball  river.  In 
the  distance  the  ridge  of  tertiary  bends  down  with  the  valley  of  Tongue 
river,  then  comes  up  again  on  the  opposite  side,  so  that  we  have  patches 
of  the  tertiary  within  three  miles  of  the  base  of  the  mountains,  and  it  is 
even  seen  in  the  form  of  a  ridge  upheaval  on  the  latter  part  of  our  road 
to-day,  the  strata  inclining  at  an  angle  of  5°.  The  summits  of  the  ridge 
present  a  beautiful  red  appearance  from  the  burning  out  of  lignite  beds. 
There  is  a  belt  of  country  from  the  base  of  the  mountains  northward, 
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which  has  been  smoothed  to  a  great  extent  by  water,  and  all  the  hills 
are  paved  with  fragments  more  or  less  worn  of  the  rocks  in  the  vicinity. 

Traveling  southward  toward  the  mountains,  we  see  on  the  cretaceous 
belt  the  drift  rocks  of  that  period  with  those  of  the  formations  to  the 
south  of  it  to  the  mountains.  On  the  Jurassic  belt  we  see  no  cretaceous 
rocks,  but  a  few  Jurassic  carboniferous,  with  a  few  granitic,  and  soon. 
We  can  thus  see  that  the  influences  which  scattered  these  rocks  over 
the  country  proceeded  from  the  mountains.  We  have  already  stated 
the  direction  of  the  valleys  ;  the  ridges  and  the  theory  of  upheaval  will 
be  developed  in  another  portion  of  the  report.  I  found  to-day  in  the 
upper  part  of  the  Jurassic,  Belemnites  densus,  in  the  greatest  abundance, 
associated  with  a  new  species  of  ostrea. 

September  15. — There  is  a  distance  of  two  or  three  miles  between  the 
tertiary  outliers  and  the  foot  of  the  mountains.  The  Jurassic  appears 
along  the  edge  of  the  hills,  but  is  not  conspicuous.  The  cretaceous  is 
also  covered  with  a  superficial  deposit,  but  in  the  distance  from  8  to  15 
miles  the  tertiary  beds  are  visible,  with  apparently  horizontal  strata. 
The  lignite  beds  having  been  burnt  out,  give  to  the  surface  an  unusual 
reddened  burnt  appearance. 

September  16. — We  have  a  great  thickness  of  carboniferous  limestone 
inclining  from  the  axis  of  upheaval  at  angles  from  30°  to  60°.  The 
lower  portion  is  a  bluish  gray  argillaceous  limestone,  composed  of  nod- 
ules of  clay  cemented  with  lime.  This  bed  seems  to  be  the-lowest,  and 
to  be  about  50  feet  thick.  That  the  azoic  rocks  exist  to  some  extent  is 
evident,  for  some  fragments  of  schistose  rocks  occur.  In  the  distance 
we  can  see  the  snow-clad  peaks,  which  are  composed  of  red  feldspathic 
granite.  Near  the  head  of  the  most  southern  branch  of  Tongue  river  the 
distance  in  a  straight  line  from  the  tertiary  to  the  granite  is  not  over 
five  miles.  For  mapping  purposes  we  may  say  about  four  miles  of  cre- 
taceous rocks,  which  are  mostly  concealed  by  grass,  a  half  a  mile  Jurassic, 
and  a  half  a  mile  carboniferous  limestone;  and  although  hitherto  we  have 
had  1,200  to  1,500  feet  of  carboniferous  rocks,  I  would  not  think  that  they 
were  here  more  than  400  or  500  feet.  Near  the  head  of  Clear  Fork  of 
Powder  river  I  noticed  a  considerable  thickness  of  steel-gray  rock, 
(trap,  hornblende,  &c.,)  then  a  great  thickness,  300  feet,  of  yellowish 
white  cherty  limestone,  dipping  at  an  angle  of  30°.  One  bed  still  lower, 
30  feet  thick,  was  very  vertical,  80°  inclination.  There  was  a  most 
remarkable  illustration  of  the  drift  to-day  where  the  lower  mountain 
ridges,  which  seem  to  be  1,500  feet  high,  are  composed  of  water-worn, 
nearly  rounded  granite  boulders,  with  the  loose  eroded  or  decomposed 
material  of  the  granite  rocks.  Over  the  top  of  this  deposit  are  about 
10  feet  of  yellow  mail.  I  do  not  think  that  the  entire  bulk  of  the  hills  is 
composed  of  this  drift  material,  but  a  great  thickness  has  been  accumu- 
lated, concealing  all  the  rocks  beneath.  Vast  quantities  of  granitic  and 
other  rocks  are  strewed  over  the  plains  below.  It  is  only  at  this  point 
so  far  on  our  route  that  the  granite  rocks  have  made  their  appearance 
in  the  first  series  of  upheaved  ridges.  The  erosion  to  form  the  valley  of 
Tongue  river,  with  its  numerous  branches,  causes  the  southeastern  edge 
of  the  great  lignite  basin  to  curve  very  greatly  toward  the  northwest. 
It  then  returns,  forming  a  high  divide  between  the  hydrographic  basin 
and  Tongue  river,  and  that  of  Powder  river.  As  far  as  one  can  see, 
perhaps  a  distance  of  30  miles,  there  is  most  abundant  evidence  of  the 
burning  out  of  the  lignite  beds.  The  thick  bed  of  lignite  which  occurs 
on  the  Yellowstone  seems  to  have  spread  over  a  great  area  of  country 
and  to  have  ignited  to  a  great  extent,  giving  to  the  surface  of  the  country 
a  picturesque  appearance. 
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September  19. — Traveled  to  day  15T7y  miles.  On  our  left  are  numer- 
ous high  hills,  covered  with  large  ledges  of  red-burnt  rock,  varying  in 
character  from  a  brick-like  mass  to  a  completely  melted  condition. 
There  is  a  very  large  district  on  our  left  which  exhibits  indications  of 
the  burning  out  of  the  lignite  beds.  The  indications  of  cretaceous  and 
Jurassic  rocks  have  been  exceedingly  mint  to-day.  Jurassic  is  revealed 
perhaps  one-fourth  of  a  mile  wide ;  the  cretaceous  is  concealed  by  ail 
immense  deposit  of  drift.  The  high  ridges  extend  down  from  the  base 
of  the  mountains  500  to  800  feet  high,  thickly  covered  with  worn  and 
angular  masses  of  granite,  hornblende,  limestone,  and  small  masses  of 
white  quartz.  The  tertiary  extends  up  within  a  mile  of  the  mountains, 
and  seems  to  be  composed  of  line  arenaceous  material,  mingled  with 
small  quartz  pebbles.  The  arenaceous  material  is  gray,  and  various 
shades  of  yellow,  from  a  light  to  a  deep  ferruginous,  with  alternations 
of  impure  lignite.  There  is  a  great  deal  of  wood  in  the  lignite  beds; 
some  in  the  form  of  large  masses  lying  lengthwise  in  the  beds,  others 
holding  a  vertical  position  in  the  sandstone. 

I  think  that  these  lignite  beds,  which  are  very  impure,  are  formed  by 
the  drifting  in  of  the  wood,  hi  some  places  this  impu  ;e  lignite  bed  is  8 
feet  thick.  The  tertiary  beds  are  disturbed  to  some  extent  so  that  at 
one  place  they  incline  at  an  angle  of  5°.  Lake  Desmet  is  a  beautiful 
clear  sheet  of  water,  about  three  miles  long,  and  one-fourth  to  half  a  mile 
in  width,  surrounded  on  all  sides  by  tertiary  hills,  capped  with  large 
layers  of  burnt  rock.  The  water  is  fresh,  though  but  little  vegetation 
surrounds  it;  but  the  shores  are  paved  with  small  masses  of  the  burnt 
rock. 

September  20. — The  high  hills  near  the  base  of  the  mountains  are 
mostly  tertiary;  a  few  indications  of  cretaceous  are  seen,  and  the  Juras- 
sic, although  in  the  form  of  a  very  narrow  belt  not  more  than  half  a 
mile  wide,  is  still  visible.  Our  road  is  about  ten  miles  from  the  base  of 
the  mountains,  and  nearly  nine  miles  of  it  is  occupied  with  tertiary 
beds.  I  measured  three  successive  ridges  within  two  miles  of  the  foot 
of  the  mountains,  and  found  that  the  strata  inclined  respective! y  25°, 
21o,21o.  J         ' 

In  many  places  the  superhcial  deposits  seem  to  conform  to  this  dip. 
The  southwest  side  of  these  ridges  is  very  abrupt  in  its  descent  and  the 
northeast  slopes  gently,  and  on  the  southwest  side  immense  quantities 
of  rocks  from  the  various  formations  in  the  mountains  have  been  lodged, 
showing  most  clearly  the  direction  from  whence  they  came.  Cretaceous 
No.  5,  in  this  region,  consists  of  alternations  of  clay  and  fine  marl,  with 
layers  of  concretionary  ferruginous  calcareous  sandstone  inclining  north- 
east, nearly  vertical,  at  an  angle  of  85°.  A  few  shells  were  found  in  the 
harder  masses,  among  which  I  notice  cyprma,  two  species,  a  natica,  a 
tellina,  an  inoceramus,  bacalites,  rostellaria,  &c.  The  belt  of  No.  5, 
which  shows  this  manner  of  upheaval,  is  about  three-quarters  of  a  mile  in 
width.  The  tertiary  strata  dip  31°;  again,  further  from  the  mountain's 
inclination,  16o.  Tertiary  hills,  200  to  300  feet  high,  dip  10°,  220;  again 
11°;  still  further  15°;  again  25°. 

September  21. — Soon  after  leaving  camp,  right  side  of  the  road,  the 
first  ridge  is  composed  of  the  sandstone  of  No.  5,  70  feet  high ;  trend 
southeast  and  northwest;  inclination  northeast  and  southwest  18°.  This 
ridge  is  about  three  miles  from  the  base  of  the  mountain.  Six  hundred 
yards  further  toward  the  mountains  is  another  ridge,  parallel  to  the  last, 
SO  feet  high,  and  inclining  7°.  These  ridges  contain,  at  various  locali- 
ties, remnants  of  the  tertiary  rocks,  showing  the  intimate  connection  of 
cretaceous  No.  5  with  the  lignite  basin.     The  first  high  ridges  of  eleva- 
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tion  have  revealed  the  older  rocks,  the  limestones  having  a  general  dip 
of  00°,  while  the  granites  are  vertical,  or  nearly  so.  Near  our  camp  of 
this  morning  the  first  high  ridge  of  carboniferous  limestones  runs  out, 
and  a  second  more  sloping  ridge  commences,  covered  with  pines,  the  car- 
boniferous limestones  prevailing,  and  inclining  30°  to  50°.  To-day  the 
red  beds  are  more  conspicuous,  and  the  cretaceous  rocks  cover  a  belt  of 
two  or  three  miles.  The  influence  of  the  elevation  of  the  mountains 
extends  from  their  base  10  to  15  miles,  disturbing  the  tertiary  beds  to  a 
greater  or  less  extent,  until  it  dies  out  in  the  plain  country.  The  hills 
all  around  the  mountains  are  covered  with  great  quantities  of  limestones 
and  buff  magnesian  limestones,  also  granite  rocks,  showing  the  power- 
ful forces  which  have  been  in  operation  near  the  verge  of  our  present 

period.  .  .  , 

September  22.— The  cretaceous  is  becoming  more  extensively  developed, 
as  also  the  Jurassic.  A  large  amount  of  drift  material  and  marl,  forming 
grassy  slopes  which  extend  entirely  up  to  the  high  upheavals  of  the  car- 
boniferous limestone,  but  toward  the  close  of  our  day's  travel  we  find  a 
change  in  the  surface  of  the  country,  which  leads  us  to  the  high  moun- 
tains by  lesser  upheavals,  and  the  indications  of  erosion  are  far  less  con- 
spicuous. 

September  24.— The  cretaceous  occupies  a  large  area  near  the  sources 
of  Powder  river,  and  is  much  disturbed,  the  strata  of  many  of  the  ridges 
inclining  11°.  We  seem  to  come  to  the  end,  as  it  were,  of  the  lofty 
ridges*  and  by  the  en  echelon  arrangement  the  mountains  make  an 
extensive  flexure  towards  the  west  and  southwest,  and  gradually  die  out 
to  a  great  extent.  The  first  high  ridge  outside  of  the  granite  nucleus  is 
about  2,000  feet  high,  composed  of  carboniferous  limestones  which  incline 
50°  From  this  ridge,  about  two  miles  in  a  straight  line  to  the  top  ol 
the  next  ridge,  which  inclines  30°,  is  deeply  cut  by  streams,  forming 
canons.  The  Jurassic  is  well  developed  in  the  valley  and  along  the  base 
of  the  hills.  The  ridges  gradually  pass  off  and  die  out  in  the  prairie 
toward  Powder  river.  There  is  an  intermediate  ridge,  composed  of 
iurassic  and  most  of  the  red  arenaceous  beds,  commencing  near  the  base 
of  the  first  ridge  and  running  parallel  with  the  second,  about  500  feet  high 
at  its  loftiest  portion,  covered  with  pines,  with  a  dip  25°  to  30°.  It  com- 
mences near  the  head  of  Willow  creek,  and  is  not  more  than  o0  teet 
high,  but  gradually  growing  higher  and  higher  toward  the  southeast. 
This  forms  "  lied  Canon  pass."  There  are  a  great  number  of  low  inter- 
mediate local  ridges,  from  30  to  100  feet  high,  the  strata  inclining  at 
various  angles  from  10°  to  30°.  The  high  ridge  of  carboniferous  lime- 
stone is  500  feet  high,  the  ridge  of  red  earth  300  feet. 

A  section  of  the  ridges  commencing  with  the  first  ridge  oJ  sediment- 
ary fossiliferous  rocks  near  the  granitic  nucleus  and  proceeding  outward 
at  right  angles  with  the  trend  would  be  as  follows : 

First  ridge.  Carboniferous  lines  and  sandstone  underlaid  by  Potsdam 
sandstone  :  height  1,000  feet ;  inclination  30°. 

Second  ridge.  Lower  part  of  red  arenaceous  bed;  valley  between  first 
and  second  ridge  two  miles  wide;  inclination  24°;  height  300  to  500 
feet. 

Third  ridge.  Lower  part  red  bed,  upper  portion  a  brown  calcareous 
sandstone  in  separate  layers,  probably  the  cherty  limestone;  valley  200 
yards  ;  inclination  19°  ;  height  300  feet. 

Fourth  ridge.  Brown  sandstone  at  top  and  arenaceous  shale  at  bot- 
tom} contains  an  abundance  of  pcntacrinus  and  o.strea ;  valley  300 
yards;  height  200  feet ;  dip  14°. 

Fifth  ridge.  Alternate  layers  of  brown  calcareous  sandstone  and  ashen 
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gray  laminated  marl ;  valley  (300  yards ;  height  GO  feet ;  inclination  11°. 

Sixth  ridge.  Mostly  sandstone  ;  valley  100  yards  ;  height  50  feet ; 
inclination  10°  ;  a  sub-ridge. 

Seventh  ridge.  Ashen  gray  laminated  marl  at  base  with  calcareous 
sandstone  at  the  summit,  almost  made  up  of  Oslrea  avicula,  same  as 
seen  in  the  Black  Hills,  also  a  few  belcmnites,  (B.  densm  ;)  valley  300 
yards  ;  height  60  feet ;  dip  10°  to  11°. 

Again  we  have  a  second  description  of  the  ridges : 

First  ridge.  Carboniferous  limestone ;  inclination  30°. 

Second  ridge.  Two  hundred  and  fifty  feet  of  brick  red  arenaceous 
material  with  gypsum.  This  bed  and  the  Jurassic  form  a  series  of 
ridges  extending  eastward  toward  Pumpkin  butte.  The  brick  red 
bed  occupies  a  belt  about  a  half  a  mile  wide  here,  but  after  passing 
this  zone  we  have  about  600  yards,  forming  three  ridges  in  close  succes- 
sion, capped  with  from  10  to  15  feet  of  blue  limestone. 

Third  ridge.  Eighty  to  100  feet  light  gray  sandstone  and  shale;  vallev 
500  yards ;  dip  11°. 

Fourth  ridge.  Valley  800  yards ;  height  150  feet ;  dark  gray  argilla- 
ceous shale  with  thin  layers  of  calcareous  sandstone  and  spherical  con- 
cretions ;  toward  the  summit  a  layer  two  inches  thick,  composed  almost 
entirely  of  Ostrea  avicula  in  an  exceedingly  comminuted  state,  capped 
with  about  15  feet  of  calcareous  grit  in  shelving  layers ;  dip  11°. 

Fifth  ridge.  A  series  of  variegated  beds,  greenish,  ash-color,  iron  rust, 
yellow  ferruginous,  light  gray,  deep  purple,  with  three  or  four  seams  of 
very  impure  lignite — ascending,  first,  greenish  marl ;  second,  iron  rust; 
third,  yellow  ferruginous;  fourth,  dark  ashen  gray;  fifth,  greenish  ash; 
sixth,  dark  gray  clay ;  seventh,  dark  impure  lignite — these  beds  alternat- 
ing with  clay  18  inches  to  two  feet  each; — eighth,  yellow  ferruginous; 
ninth,  light  gray;  the  whole  100  feet;  dip  14°. 

Near  the  lignite  we  find  a  considerable  quantity  of  silicified  wood  in 
a  most  perfect  state  of  preservation,  also  fragments  of  bones.  Are  not 
these  beds  transitions  from  Jurassic  to  cretaceous,  or  may  they  not  rep- 
resent some  portion  of  No.  1  "1  The  sandstone  on  the  summit  of  these 
beds  is  about  40  feet  and  the  black  plastic  clays  of  No.  2  rest  directly 
upon  them. 

Sixth  ridge.  Between  the  transition  beds  and  the  main  ridge  of  No. 
2  are  the  small  intermediate  ridges,  but  the  main  ridge  is  about  80  feet 
high,  trending  nearly  north  and  south,  composed  of  black  plastic  clay, 
passing  up  into  light  ash-colored  shale,  like  that  seen  in  the  Shyenne  river 
beyond  the  head  of  the  Little  Missouri ;  this  also  passes  into  a  black 
plastic  clay;  dip  10°;  valley  half  a  mile  wide  with  the  two  intermediate 
fragmentary  ridges  40  feet  high. 

Seventh  ridge.  We  have  a  valley  half  a  _  mile  wide,  and  a  ridge  150 
feet  high,  composed  of  Nos.  4  and  5,  with  a  dip  also  of  11°. 

Eighth  ridge.  Valley  of  Willow  creek  three-fourths  of  a  mile  wide  to 
summit  of  last  ridge;  200  feet,  composed  of  tertiary,  alternate  beds  of 
dark  clay,  sand,  sandstone,  and  marls ;  dip  8°. 

All  the  country  about  the  immediate  valley  of  Powder  river  seems 
to  be  cretaceous  for  a  considerable  distance  from  the  foot  of  the  mount- 
ains, and  in  the  black  plastic  clays  of  what  I  must  consider  No.  2,  I 
found  avicula,  inoceramus,  and  a  baeulite,  all  of  undoubted  cretaceous 
types.  In  passing  up  Red  Canon  creek  we  find  an  immense  develop- 
ment of  Jurassic  with  belemnites,  avicula,  ostrea,  and  a  large  species  of 
avicula.  The  brick  red  bed  here  presents  a  mural  front  250  to  300  feet- 
high,  the  upper  portion  nearly  horizontal,  the  lower  part  dipping  10°. 
There  is  the  appearance  of  an  anticlinal  here  but  I  do  not  think  it 
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is  a  true  one.    The  strata  are  made  to  assume  this  appearance  by  the 
course  of  the  creek  through  the  upheaved  ridges. 

September  27.— We  ascended  the  lofty  ridge  in  Avhich  Powder  river  takes 
its  rise.  Over  the  surface  of  the  ridge  are  traces  of  the  brick  red  bed,  but 
it  is  mostly  composed  of  fine-grained,  rather  arenaceous,  limestone,  a  cal- 
careous sandstone,  ferruginous,  tinged  with  red.  This  sandstone  is  at 
least  from  800  to  1,000  feet  in  thickness,  and  the  little  branches  of  Powder 
river  wearing  their  way  through  it  have  formed  immense  canons  which 
are  exceedingly  picturesque  in  their  character.  Looking  from  this  high 
ridge  eastward  we  can  see  by  the  upheavals  the  outcropping  edges  of 
the  different  formations  in  their  order,  the  red  brick  deposits,  Jurassic, 
cretaceous,  and  tertiary.  We  will  here  give  a  section  outward,  including 
the  great  ridges : 

1.  Eight  hundred  to  1,000  feet  of  calcareous  sandstone  with  the  strata 
at  times  elevated  nearly  horizontal  or  dipping  8°. 

2.  Brick  red  bed  450  feet  thick,  contains  along  Red  Canon  creek  a  great 
many  layers  of  gypsum  from  one  inch  to  ten  feet  in  thickness ;  also 
some  thin  layers  of  magnesian  limestone  and  yellow  calcareous  arena- 
ceous material.    The  gypsum  is  local,  entirely  absent  in  many  places. 

3.  A  blue  magnesian  limestone  varying  much  in  thickness ;  then  a  series 
of  arenaceous  laminated  marls  and  heavy  bedded  sandstones  of  various 
colors,  containing  fossil  shells  400  to  600  feet  in  thickness. 

4.  A  series  of  variegated  clays  and  marls  300  to  400  feef  thick ;  the 
transition  series. 

5.  Laminated  plastic  clays  and  alternate  thin  layers  of  sand  and  clay 
with  heavy  bedded  sandstone,  containing  fossils  of  cretaceous  forms, 
(No.  2,)  400  to  500  feet  thick.  I  can  see  nothing  that  represents  No. 
3,  but  Nos.  4  and  5  with  baculites,  and  in  regular  order  the  tertiary, 
all  more  or  less  disturbed. 

Descending  Powder  river  we  find  that  the  influences  of  the  elevating 
power  of  the  Big  Horn  mountains  extends  below  the  mouth  of  Pumpkin 
Butte  creek  50  to  GO  miles  beyond  the  edge  of  the  lignite  tertiary. 
These  influences  are  shown  in  the  form  of  a  regular  series  of  ridges 
extending  across  the  country,  growing  less  and  less  conspicuous  and 
the  inclination  diminishing  as  we  recede  from  the  focus  of  power. 

The  tertiary  ridges  incline  from  15°  to  horizontal. 

In  ascending  Powder  river,  on  our  way  to  the  Platte,  we  made  a  care- 
ful examination  of  No.  2.  It  is  barely  possible  that  No.  1  is  represented 
in  this  region,  but  I  see  nothing  that  indicates  its  typical  form  as  shown 
near  the  Big  Sioux  on  the  Missouri ;  but  the  lower  cretaceous  is  for  the 
most  part  a  black  plastic  clay,  and  it  would  seem  to  me  that  No.  1  has 
thinned  out  or  has  been  merged  into  an  increased  development  of  No.  2. 
In  the  valley  of  Powder  river  we  have  80  feet  of  shining  shale,  very 
much  like  that  of  No.  4  near  the  mouth  of  Grand  river,  resting  upon 
the  transition  beds,  passing  up  into  a  gray  sandstone  j  then  300  feet  ot 
plastic  clay,  mostly  an  indurated  clay  slate  with  fish  remains,  passing 
up  into  a  clay  shale  with  a  few  seams  of  arenaceous  material  and  a  seam 
of  impure  lignite  capped  with  yellowish  gray  sandstone  80  to  150  feet 
in  thickness.  These  beds  are  sometimes  very  nearly  horizontal,  then 
again  dipping  11°.  They  occupy  a  large  area  and  form  quite  picturesque 
Bad  Lands. 

In  Red  Canon  creek,  near  its  entrance  into  Powder  river,  we  have  a 
section  as  exposed  of  an  anticlinal  axis  in  ascending  order: 

1.  Brick  red  arenaceous  bed. 

2.  Yellow  gray  arenaceous  marl,  50  feet. 
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3.  Layers  of  yellowish  calcareous  sandstone,  15  feet. 

4.  Yellow  calcareous  marl  with  belemnites,  50  feet. 

5.  Alternations  of  limestone  and  marl,  20  feet. 

6.  Marl,  50  feet. 

7.  Yellowish-gray  sandstone,  10  to  15  feet. 

8.  Variegated  marls  and  sandstones,  (transition,)  200  feet. 

9.  Plastic  clays  and  shale  of  cretaceous,  No.  2. 

This  series  of  beds  from  which  the  above  section  was  taken  assumes 
the  form  of  an  anticlinal  by  the  waters  of  the  Eed  Canon  creek,  cutting 
through  an  upheaved  ridge,  the  strata  dipping  each  side  from  the  cut; 
on  the  one  side  the  strata  dip  from  G°  to  10°,  and  on  the  other  side  40° 
to  60°. 

Again  farther  up  the  river,  where  the  outcropping  edges  and  the 
regularity  of  the  upheavals  are  exhibited  so  finely,  I  took  the  detailed 
section  with  much  care,  and  this,  I  hope,  will  confirm  the  order  of 
sequence  of  the  beds.  At  this  point  I  begin  with  the  red  beds,  and 
continue  outward. 

1.  Eed  arenaceous  material.  There  is  a  good  deal  of  difference  m  the 
composition  of  the  layers.  The  lower  portions  seem  to  be  alterna- 
tions of  clay  and  sand,  with  layers  of  compact  limestone,  150  feet. 

2.  Light  gray,  cherty  magnesian  sandstone  in  loose  layers,  8  feet. 

3.  Brick  red  bed  sandstone.  Much  of  it  would  make  good  building 
material.     The  strata  dip  about  8°. 

4.  Eed  arenaceous  laminated  marl,  passing  up  into  a  light  gray  ash-col- 
ored marl,  30  feet  of  each. 

5.  Arenaceous  limestone  in  loose  layers ;  contains  great  quantities  of 
pentacrinus,  very  rarely  ostrea  and  avicula,  25  feet. 

6.  Ash-colored  arenaceous  laminated  marls,  forming  slopes  in  most 
instances;  contains  great  quantities  of  Belemnites  densm,  pecten 
avicula,  mytilvs,  dentaUum,  &c.  In  this  bed  is  a  hard  layer,  3  feet 
thick,  of  arenaceous  limestone,  mostly  composed  of  comminuted 
remains  of  fossils,  and  toward  the  summit  15  to  20  feet  of  fine-grained, 
heavy-bedded,  light  brown  sandstone,  in  which  I  saw  no  fossils. 

7.  Yellowish  brown  arenaceous  marl,  forming  slope  36  feet,  capped  with 
limestone  2  feet.  This  rock  is  concretionary,  and  is  sometimes  10  feet 
or  more  in  thickness. 

8.  A  series,  200  feet  in  thickness,  of  variegated  beds,  which  I  have 
before  mentioned  as  the  transition  series.  It  here  contains  silicified 
wood,  impure  lignite,  and  some  uncharacteristic  bones. 

"9.  Besting  directly  upon  bed  8  we  have  dark,  plastic  laminated  clays 
of  No.  2,  with  true  cretaceous  fossils. 

At  one  locality  the  transition  beds  contained  a  bed  of  impure  lignite 
18  inches  in  thickness,  and  just  beneath  it  were  a  quantity  of  vertebra. 
At  the  top  was  a  thick  bed  of  sandstone,  which  seems  to  indicate  a  physi- 
cal change  in  the  condition  of  this  region.  This  rock  presents  every 
variety  of  character :  a  fine  hard  chert,  an  aggregation  of  grains  of 
quartz  cemented  with  yellow  oxide  of  iron,  a  conglomerate  of  small 
water- worn  pebbles,  and  fine-grained  ferruginous  sandstone.  The  whole 
presents  the  finest  examines  of  false  bedding,  or  oblique  lamina?,  inclining 
60°.  This  marked  change  in  the  physical  condition  induces  the  belief 
that  the  upper  portion  of  the  transition  series  may  be  the  break  between 
the  Jurassic  and  cretaceous  beds.  The  rounded  hills  at  the  left  are 
composed  of  the  black  plastic  clays  of  No.  2,  while  the  river  cuts  the 
red  beds  and  the  carboniferous  limestone. 
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Throughout  the  region  where  the  red  beds  are  exposed  there  is  a  con- 
siderable thickness  of  conglomerate  of  well  waiter-worn  pebbles,  with 
the  red  earth  and  sesquioxide  of  iron.  This  bed  is  undoubtedly  recent, 
and  rests  upon  the  worn  edges  of  the  brick  red  bed,  conforming  to  the 
irregularities  of  its  surface. 

October  4. — A  series  of  beds  have  accompanied  us  to-day  lying 
directly  under  the  red  deposits :  1st,  a  very  hard,  cherty  magnesian 
limestone;  then  loose  thin  layers  of  fine  yellow  limestone  with  partings 
of  clay ;  then  deep-yellow,  ferruginous  gypseous  laminated  limestone, 
with  layers  of  fine  calcareous  nodules. 

Near  the  base  of  the  blue  limestone  is  one  layer  of  shells  containing 
myalina,  and  many  others,  in  the  form  of  casts,  winch,  with  the  charac- 
ter of  the  rock,  indicate  a  permean  formation. 

October  5. — The  red  bed  occupies  a  belt  from  2  to  4  miles  in  width. 
The  Jurassic  beds  also  covered  an  area  half  a  mile  wide;  the  transition 
series  half  a  mile  to  a  mile ;  then  comes  the  cretaceous,  extending  off  a 
long  direction.  The  dip  of  the  beds  is  about  8°.  For  several  days  we 
have  seen  the  drift  or  erratic  rocks  to  a  great  extent,  and  to-day  the 
valleys  and  hills  are  covered  with  them  to  an  unusual  extent,  which  are 
composed  of  all  the  rocks  in  this  region. 

We  ascended  the  high  ridge  to  our  right,  which  overlooks  the  Wind 
River  valley.  On  the  summit  of  this  ridge  I  saw  the  Potsdam  sandstone 
quite  Avell  developed,  with  some  of  its  characteristic  fossils.  -  Far  to  the 
west  we  can  see  the  vertical  edges  of  the  azoic  and  granitic  rocks 
occupying  a  large  area,  and  as  we  cast  our  eyes  eastward  to  the  plain 
country  we  look  across  the  outcropping  edges  of  the  different  fossil- 
iferous  rocks,  and  it  seems  to  me  quite  plain  that  they  all  conform  to 
each  other. 

The  Potsdam  sandstone  is  exceedingly  variable  in  its  character.  Near 
the  base  it  is  a  reddish  flesh-color,  very  compact,  composed  of  an  aggre- 
gation of  quartz  pebbles  cemented  with  silicious  matter.  Higher  up  it 
is  arranged  in  thin  layers  of  calcareous  sandstone,  with  fossils ;  then 
still  higher  up  it  assumes  a  compact  vitreous  character.  Many  of  the 
slates  are  covered  with  what  appear  to  be  fucoidal  markings.  The  belt  of 
permian  and  carboniferous  rocks  is  from  2  to  4  miles  wide,  dip  12°.  The 
Potsdam  is  here  about  200  feet  in  thickness.  The  lower  beds  of  car- 
boniferous limestones  are  exceedingly  compact,  cherty,  resting  directly 
upon  the  Potsdam.  Underneath  the  true  permian  is  a  red  bed,  which  I 
have  included  in  the  permian,  so  that  the  red  character  of  the  material 
is  not  peculiar  to  the  red  arenaceous  deposits  above.  The  limestone 
is  a.  yellowish  white,  very  hard  rock,  containing  few  fossils  quite  imper- 
fectly preserved,  indicating  the  carboniferous  era,  however,  and  they  are 
the  same,  lithologically,  as  seen  in  the  Black  Hills.  They  rest  directly 
upon  the  compact  silicious  rocks  of  the  Potsdam,  but  with  an  irreg- 
ular surface.  Although  the  erosive  power  of  water  has  been  such  that 
most  of  the  carboniferous  rocks  have  been  worn  away  from  the  central 
area  of  the  mountains,  patches  arc4  seen  capping  the  summits  of  the 
ridge,  showing  that  it  once  extended  continuously  over  the  whole  area 
occupied  by  the  mountains. 

October  (>. — Our  road  has  taken  us  along  a  valley  with  walls  of  the 
brick-red  material  on  either  side  for  several  days.  To  day,  in  a  deep 
canon,  1  noticed  some  peculiar  lithological  characters  which  may  be 
worthy  of  note.  Near  the  middle  of  the  bed  is  a  layer  of  bine  silicious 
limestone,  which,  with  the  strata  above  and  below,  present  some  varia- 
tions. Below  the  limestone  there  is  about  0  feet  of  the  arenaceous 
material,  which  varies  between  a  light  ash  color  and  a  brick  red.    Some- 
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times  it  is  wholly  the  one,  sometimes  the  other  with  streaks  or  clouds  of 
red ;  then  comes  the  layer  of  blue,  very  hard  clierty  limestone,  some- 
times with  a  reddish  or  yellowish  tinge,  arranged  in  thin  irregular  lam- 
inae 5  to  2  inches  in  thickness,  which  are  very  much  flexed  by  pressure ; 
then  a  ferruginous  light  yellow  and  deep  yellow  sandstone,  in  layers  from 
G  inches  to  8  feet  in  thickness,  separated  by  thin  seams  of  red  marl  1  to  4 
inches  thick ;  sandstone  bed  46  feet ;  red  earth  27  feet  in  thickness.  These 
red  beds  dip  at  various  angles  from  1°  to  3°  in  different  places ;  some- 
times, however,  the  inclination  is  as  great  at  30°.  Passing  from  the 
drainage  of  Powder  river  to  that  of  the  North  Platte  southward,  we  pass 
over  the  cretaceous  beds  inclining  20°  for  about  2  miles,  and  then  come 
to  the  tertiary  beds,  which  are  more  or  less  disturbed  throughout  this 
region.  These  beds  are  developed  to  an  enormous  thickness  in  this 
region,  at  least  from  1,500  to  2,000  feet,  and  dipping  at  very  high  angles, 
often  almost  vertical,  very  often  inclining  75°  and  80°.  They  are  com- 
posed of  alternate  beds  of  yellow  and  whitish  sandstones,  brown  and 
gray  sands  and  clays,  with  one  conspicuous  seam  of  red  earth.  These 
tertiary  beds  occupy  the  Platte  valley  for  the  most  part,  the  cretaceous 
beds  occasionally  appearing  from  beneath  the  upheaved  tertiary  strata, 
and  occupying  very  small  areas. 

I  will,  in  a  subsequent  chapter,  speak  more  in  detail  of  the  geology 
of  this  region,  under  the  head  of  the  geology  of  the  Platte  valley. 


CHAPTER  VIII 

A  JOURNEY  TO   PUMPKIN   BUTTE  AND  THE   SOURCES   OP   THE   SHYENNE 

RIVER. 

Deer  creek  and  Platte  valley— Tertiary  reds  along  the  route— Lignite 
beds— character  of  pumpkin  butte-  results  of  burning  out  of  the  lig- 
NITE beds— Denudation  of  the  country  along  the  foot  of  the  mountains 
— Red  Buttes— White  River  tertiary  beds — Their  relation  to  the  lignite 
beds— Laramie  peak— Long's  peak— Shyenne  pass— Laramie  plains. 

On  the  morning  of  October  19  we  left  Deer  creek,  on  the  Platte  river, 
taking  an  easterly  direction  across  the  country  toward  Pumpkin  butte. 
After  crossing  the  Platte  at  Berronett's  trading  post,  we  passed  over  the 
hills  300  to  500  feet  in  height  above  the  waters  of  the  Platte.  These 
hills  are  composed  of  alternate  beds  of  sands,  clay,  sandstones  and  im- 
pure lignites,  all  inclining  from  the  mountains.  The  whole  region  from 
the  Platte  to  Pumpkin  butte  is  covered  with  the  true  lignite  beds,  in 
many  places  disturbed  to  some  extent.  There  are  a  considerable  series 
of  ridges  extending  from  the  Platte  to  Powder  river.  The  country  is 
exceedingly  barren,  no  vegetation  except  that  which  is  peculiar  to  an 
arid  climate  and  a  loose  sandy  soil,  very  little  water,  and  that  strongly 
impregnated  with  saline  substances,  and  very  little  wood  except  a  few 
cottonwoods  along  the  streams.  A  few  stinted  pines  are  seen  on  the 
hills  ;  several  species  of  sage  grow  quite  abundantly.  On  the  summit 
of  the  hills  there  is  a  red  iron  rust  rock,  which  sometimes  assumes  the 
form  of  a  conglomerate  or  an  aggregation  of  small  water-worn  pebbles, 
mostly  quartz,  showing  a  change  in  the  physical  conditions.  The  whole 
rock  is  tolerably  rich  in  iron  ore  and  identical  in  appearance  with  No.  1, 
as  seen  on  the  Missouri  near  Blackbird  hill.  The  highest  point  meas- 
ured by  the  barometer  was  about  800  feet  above  the  Platte,  though  a 
high  ridge  was  upwards  of  100  feet  higher,  with  a  bed  of  burnt  clay  on 
the  summit,  doubtless  the  same  layer  seen  all  along  the  base  of  the  Big 
Horn  mountains.  There  are  numerous  beds  of  lignite  more  or  less  pure, 
and  great  quantities  of  silicilied  wood,  sometimes  in  the  form  of  trees 
50  feet  long  and  from  two  to  three  feet  in  diameter,  and  looking  very 
much  like  the  water-worn  driftwood  that  we  see  along  our  streams. 

Pumpkin  buttes  are  a  most  remarkable  range  of  hills  from  1,000  to 
1,200  feet  above  the  bed  of  Powder  river,  which  runs  near  their  base. 
This  range  is  about  six  or  eight  miles  long,  and  the  inclination  of  the 
beds,  though  slight,  is  quite  apparent.  They  are  evidently  monuments 
left  after  the  surface  erosion  of  the  country  to  afford  us  some  idea  of  the 
thickness  of  the  tertiary  strata  that  once  existed  here.  The  southwest 
side  is  by  tar  the  highest,  and  the  trend  about  northwest  and  southwest. 
The  north  side  is  less  abrupt,  clothed  with  grass  and  sloping  gently  down 
to  the  open  prairie,  while  the  south  side  is  very  abrupt  and  very  much 
eroded  by  the  action  of  water.  There  is  a  considerable  area  on  the  sur- 
face, which  is  exceedingly  smooth  as  if  planed  off  by  the  action  of  water, 
and  strewed  over  this  surface  are  great  quantities  of  erratic  rocks,  and 
among  them  some  bones  and  fragments  of  turtles  which  are  like  those 
found  in  the  White  Pine  tertiary  bed- 
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The  following  detailed  section  of  these  buttes  was  taken  in  descending 
order:  , 

1.  Light  yellow  friable  sandstone  with  numerous  rusty  seams  75  feet, 
passing  up  into  a  light  gray  rock  composed  of  grains  of  quartz  cemented 
with  siliceous  matter.  The  quartz  is  of  different  colors — clear  white, 
milky  white,  black,  &c;  the  largest  grains  about  the  size  of  a  pea. 
This  bed  is  quite  variable  in  character;  sometimes  it  is  a  partial  con- 
glomerate of  water- worn  i^ebbles,  the  whole  presenting  the  same  exam- 
ples of  oblique  laminae  as  heretofore  mentioned.  Between  the  more 
compact  quartzose  rock  50  to  60  feet  in  thickness  Avhich  caps  the  butte 
and  the  ferruginous,  friable  sand  beds,  is  a  thin  layer,  six  inches,  of 
laminated  clay,  of  a  bluish  drab  color.  The  compact  bed  of  sandstone 
caps  all  these  hills,  and  gives  them  the  flat  table-like  surface  which 
they  present  at  a  distance. 

2.  Alternate  beds  of  lignite  gray  and  yellow  ferruginous,  friable  sand- 
stone, with  bluish  ash-colored,  gray  and  yellow  reddish  tinged  marls 
and  clays,  with  three  thin  seams,  one  to  two  inches  thick,  of  impure 
lignite,  125  feet. 

3.  Indurated,  yellowr  and  ash  colored  marls,  with  three  small  seams  of 
impure  lignite,  with  one  thin  layer,  six  inches  in  thickness,  of  reddish 
yellow  sandstone,  GO  feet. 

4.  Thin  seam,  8  inches,  of  impure  lignite  with  numerous  fine  crystals 
of  selenite  and  many  masses  of  petrified  wood. 

5.  Variegated  clays  and  marls  with  much  sulphuret  of  iron,  and  two 
small  seams  of  lignite,  33  feet. 

6.  Impure  chocolate  lignite  with  clay  underneath  and  large  quantities 
of  selenitic  crystals,  2  feet. 

7.  Light  gray  and  bluish  ash-colored  indurated  sandstone,  laminated 
clays  and  marl,  with  one  or  two  seams  of  chocolate-colored,  impure 
lignite,  148  feet. 

We  then  have  similar  rocks,  except  with  some  thick  beds  of  lignite, 
sloping  down  to  Powder  river.  Most  of  the  beds  in  the  above  section 
have  not  before  been  seen  in  this  region,  and  it  is  impossible  to  trace 
their  parallels  in  other  portions  of  the  lignite  basin. 

Leaving  Pumpkin  buttes  we  proceeded  towards  the  source  of  the 
Shyenne  over  a  similar  barren,  treeless  and  very  waterless  region.  We 
have  also  the  same  lignite  formations,  with  now  and  then  a  bed  of  toler- 
ably pure  lignite.  The  country,  however,  is  covered  with  the  tertiary 
beds  which  are  eroded  so  as  to  form  Bad  Lands  in  the  form  of  conical 
hills  and  ridges  gashed  with  innumerable  gullies,  formed  of  the  myriads 
of  little  dry  creeks  which  ramify  through  the  country.  There  is  near  the 
source  of  the  Shyenne  a  most  remarkable  series  of  hills  of  varied  forms 
so  connected  together  as  to  form  a  ridge  which  extends  far  across  the 
country  from  the  Platte  to  the  Big  Horn  river.  The  summits  of  all 
these  hills  are  covered  with  burnt  rocks  in  a  melted  or  semi-melted  state, 
and  they  are  from  150  to  200  feet  in  height  above  the  surrounding  prairie. 
All  the  country  around  is  scooped  out,  as  it  were,  and  the  surface  is 
smoothed  and  clothed  with  grass,  and  thus  the  country  is  covered  thickly 
with  these  rounded  buttes,  which  are  denuded  so  as  to  show  the  different 
colored  strata  corresponding  in  each  butte  over  larger  areas.  We  might 
suppose  that  these  hills  form  the  borders  of  a  lake  and  that  they  had 
not  been  subjected  to  the  same  aqueous  forces-  as  the  intervening  coun- 
try. It  seems  to  have  a  well-defined  eastern  and  western  shore.  Some- 
times the  lignite  beds  are  from  (>  to  8  feet  in  thickness  and  more  or  less 
pure,  and  in  many  localities  fossil  plants  are  most  abundant  and  in  a  fine 
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state  of  preservation.  There  is  so  great  uniformity  in  the  character  of 
the  country  that  it  will  he  a  needless  repetition  of  details  to  describe  the 
whole  country  in  full.  It  is  sufficient  to  say  that  it  is  everywhere  U  most 
bleak  and  barren  district,  and  the  principal  vegetation  consists  of  several 
species  of  sage  and  the  well-known  grease  wood  which  is  fond  of  the 
saline  clay  and  sand  of  this  region. 

During  the  autumn  and  winter  of  1859-'G0  I  made  various  tours  along 
the  Laramie  mountains  and  the  country  bordering  upon  them.  In  order 
to  avoid  too  much  repetition  I  will  condense  the  whole  material  as  system- 
atically as  possible,  commencing  with  the  Eed  buttes,  the  most  north- 
ern end  of  the  Laramie  range.  1  will  simply  in  this  place  give  the  details 
of  the  geology  from  point  to  point,  referring  the  reader  to  the  chapter 
upon  the  physical  geography  of  the  mountain  chains. 

Near  the  valley  of  Bates's  fork,  the  northern  portion  of  the  range  of 
mountains  gradually  passes  off  into  the  prairie.  To  the  southwest  are 
the  Medicine  mountains,  and  in  the  west  the  Sweetwater,  and  toward  the 
north  the  Big  Horn  range,  with  which  I  am  inclined  to  think  the  Lara- 
mie mountains  are  more  intimately  connected.  This  is  inferred  from  the 
fact  that  the  lower  anticlinals  extend  off  in  a  north  or  northwest  direc- 
tion. Indeed  the  Bed  Buttes  themselves  are  anticlinals,  exposing  simply 
the  red  beds,  and  though  the  strata  dipping  each  way  from  a  central 
axis  may  be  seen  extending  across  the  country  far  to  the  north  and  west, 
yet,  after  leaving  the  Red  Buttes,  the  Jurassic  ceases  to  appear  and  then 
the  cretaceous,  and  finally  only  tertiary  beds  are  seen  until  we  reach  the 
vicinity  of  the  Big  Horn  mountains,  when  all  the  formations  reappear  in 
their  regular  order.  Between  the  Laramie  range  and  the  mountains  just 
mentioned,  is  a  distance  of  30  to  40  miles  of  comparatively  plain  country, 
occupied  by  the  more  recent  tertiary  and  cretaceous  formations,  which 
are  but  slightly  upheaved  and  in  some  places  nearly  or  quite  horizontal. 
At  any  rate  there  is  an  evident  break  in  the  elevatory  forces,  and  the 
connection  between  the  Laramie  range  and  the  Big  Horn  mountains  is 
shown  by  low  anticlinals  extending  off  to  the  northwestward  joining  on 
to  the  Big  Horn  range.  This  locality  is  called  the  Bed  Buttes,  from  the 
fact  that  the  red  arenaceous  deposits  are  revealed  in  their  full  develop- 
ment by  the  passage  of  the  Platte  through  one  of  the  upheaved  ridges. 
We  have  here,  near  the  head  of  Bates's  fork,  the  central  portions  of  the 
range,  which  are  evidently  composed  of  the  red  feldspathic  granite. 
From  this  point  to  Pike?s  Peak,  I  did  not  see  indications  of  the  more 
recent  igneous  rocks,  but  the  lower  ridges  were  composed  of  a  coarse 
red  feldspathic  granitic  rock,  containing  much  iron  and  readily  decom- 
posing, so  that  the  superficial  covering  to  a  great  thickness  is  composed 
of  the  debris  of  these  rocks,  but  as  we  approach  the  central  axis  of 
which  the  lofty  peaks  form  a  part,  we  find  the  compact  enduring  red 
feldspathic  granite  which  resists  atmospheric  agencies  to  an  enormous 
extent.  The  stratified  azoic  works  are  less  abundant  and  less  conspicu- 
ously develped  than  in  the  Black  Hills.  Along  the  North  Platte  near  the 
head  of  La  Prele,  the  azoic  rocks  are  seen  presenting  the  same  characters 
as  near  Port  Laramie  and  in  the  Black  Hills,  but  it  is  near  Paw  Hide  Peak 
and  about  7  to  10  miles  north  of  Fort  Laramie  that  we  see  these  rocks, 
quartzose  mica  and  clay  slates,  schists  and  trap  rocks  in  their  full  devel- 
opment and  standing  for  the  most  part  vertical.  After  passing  Laramie 
Peak,  the  intermediate  space  between  the  last  named  peak  and  Long's 
Peak  is  occupied  by  a  comparatively  low  ridge  of  upheaval,  which  is 
composed  of  the  rotten  or  decomposing  granitoid  rocks  before  men- 
tioned.    1  could  sec  here  no  indications  of  the  stratified  azoic  rocks. 
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These  granitoid  rocks  are  of  various  kinds,  and  containing  more  or  less 
iron,  but  truly  feldspathic  in  all  eases. 

I  did  not  see  any  fossils  in  the  rocks  which  I  have  considered  as  of  the 
age  of  the  Potsdam  sandstone.  Its  hrst  appearance  in  this  range  is  near 
the  source  of  La  Prele  creek,  where  it  is  exposed  by  a  sort  of  anticlinal 
axis,  and  underneath  a  large  thickness  of  carboniferous  and  red  arena- 
ceous rocks  we  can  see  its  outcropping  edges.  I  will  here  give  the  whole 
as  taken  from  my  field-notes:  "Just  back  of  La  Prele  trading  post  we 
have  a  fine  example  of  the  anticlinal  axis.  The  strata  dip  nearly  north 
and  south,  or  a  little  east  of  north.  The  rocks  on  the  north  side  of  the 
axis  are  exposed  down  to  the  granite,  which  is  nearly  vertical  dipping 
to  the  east.  On  the  south  side  I  see  only  the  carboniferous  limestones, 
which  at  one  locality  dip  84°,  though  the  usual  dip  is  about  32°.  The 
valley  between  the  outcropping  strata  is  not  more  than  one-fourth  of  a 
mile  in  width.  On  the  south  side  are  limestones  with  intercalated  red 
marls,  but  this  side  is  not  half  as  high  as  the  opposite  side.  There  are 
layers  of  a  hard  yellow  magnesian  limestone  4  to  10  feet  thick,  with  beds 
of  red  marl  and  reddish  sandstone,  with  the  most  contorted  laminae,  10 
to  50  feet  in  thickness,  and  having  a  dip  varying  from  38°  to  48°.  After 
going  beyond  the  anticlinal  ridge  which  occupies  a  belt  about  two  miles 
in  width,  we  see  a  fine  park-like  area  about  ten  miles  wide,  before  reach- 
ing the  main  crest  of  the  mountains.  On  the  north  side  of  the  anticlinal 
we  have  the  following  series  of  rocks :  .First,  Potsdam  sandstone,  rest- 
ing upon  the  upturned  edges  of  a  series  of  stratified  azoic  rocks,  dipping- 
east  at  all  angles  from  40°  to  vertically.  They  are  composed  of  red 
feldspathic  granites,  quartz  seams,  dark  steel-colored  schists,  mica  and 
clay  slates  in  alternate  layers  or  beds  elevated  about  CO  feet  above  the 
valley  between  the  anticlinal.  The  Potsdam  sandstone  is  from  30  to  50 
feet  in  thickness ;  the  lower  portion  is  a  subcrystalline  quartz  rock,  fine- 
grained, then  a  friable  sandstone  with  distorted  lamina?,  again  a  sub- 
crystalline  rock  with  a  layer  of  quartz  conglomerate,  dip  20°.  Resting 
conformably  upon  the  Potsdam  and  dipping  at  nearly  the  same  angle,  30°, 
is  a  series  of  beds  of  limestone  evidently  carboniferous:  First,  a  yellow 
cherty  limestone  with  many  partings,  but  cherty  all  through,  80  feet.  We 
then  come  to  the  summit  of  the  ridge,  which  dips  at  the  top  30°.  We  then 
pass  over  a  little  west  of  north  across  a  small  eroded  valley  to  the  upturned 
edges  of  a  subridge,  and  continue  the  succession  of  the  strata.  Resting 
upon  the  limestone  is  a  reddish  sandstone,  with  layers  of  brick-red  are- 
naceous material,  60  feet,  dip  20°.  Then  about  200  feet,  light  yellow 
magnesian  limestone,  with  drusy  quartz  cavities — quite  rugged,  capped 
with  about  10  feet  of  gray  calcareous  sandstone,  dip  15°.  Then  a  bed 
of  red  sandstone  and  arenaceous  limestone,  with  thin  layers  of  the  brick- 
red  material  50  feet.  Then  100  feet  of  calcareous  sandstone  like  that 
seen  below  the  red  deposits.  All  around  in  this  disturbed  district  we 
can  see  patches  of  the  White  River  tertiary,  remnants  left  after  the 
erosive  action  of  water.  After  leaving  this  point,  the  Potsdam  was  not 
again  seen  until  near  the  source  of  the  Chugwater  creek,  where  it  rests 
directly  upon  the  reddish  feldspathic  granite  rocks,  which  have  evidently 
been  subjected  to  great  heat  within  a  comparatively  recent  period,  so 
that  the  sandstone  has  been  more  or  less  changed.  We  can  trace  it 
continuously  from  the  source  of  the  Chugwater  to  Long's  Peak,  and  find 
it  presenting  the  same  peculiarities  as  above  mentioned. 

The  carboniferous  rocks  are  everywhere  seen  along  the  margins  of  the 
elevations,  inclining  at  greater  or  less  angles.  Sometimes  the  erosive 
effects  of  water  have  been  very  great  and  have  entirely  removed  all 
traces  of  the  older  rocks,  or  concealed  them  with  a  superficial  deposit,  as 
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between  Laramie  and  Platte  rivers,  along  the  base  of  Laramie  Peak, 
where,  for  the  distance  of  30  miles,  all  the  older  rocks  to  the  granite  are 
concealed  by  a  very  recent  tertiary  deposit  of  great  thickness.  A  few  of  i  ts 
characteristic  fossils  occur  at  most  of  the  exposures,  but  they  are  usually 
quite  imperfect  and  comprise  comparatively  few  species. 

The  brick-red  deposits,  without  doubt,  are  co-extensive  with  the  car- 
boniferous rocks,  though  they  are  concealed  for  the  most  part,  except  at 
a  few  localities,  by  the  overlying  rocks.  At  the  Red  Buttes  these  deposits 
are  finely  developed,  giving  character  and  name  to  this  region.  Their 
next  appearance  is  at  the  head  of  the  Muddy,  where  they  are  exposed 
with  a  similar  development  to  that  at  the  Red  Buttes.  Again  at  the 
head  of  La  Bonte,  they  reach  a  great  thickness  and  contain  gypsum  in 
great  abundance.  All  along  the  margins  of  the  mountains  we  can  see 
more  or  less  indication  of  the  presence  of  these  deposits,  but  owing  to 
the  overlying  cretaceous  and  tertiary  rocks,  they  are  concealed  for  the 
most  part  excepting  at  the  localities  mentioned. 

The  Jurassic  rocks  are  also  co-extensive  with  the  carboniferous  and 
red  marl  deposits.  At  Red  Buttes  they  are  composed  of  sandstones, 
arenaceous  limestones  and  limestones,  with  intercalations  of  arenaceous 
marls,  and  a  profusion  of  fossils,  pecten,  ostrea,  pentacrinas,  &c,  but  as 
we  go  southward  the  Jurassic  beds  diminish  in  thickness,  and  scarcely 
any  fossils  are  to  be  seen,  so  that  near  Long's  Peak  these  rocks  are  not 
more  than  100  feet  in  thickness,  nearly  or  entirely  destitute  of  fossils. 
They  seem  to  be  composed  of  loose  layers  of  sandstones  and  limestones, 
the  intercalated  laminated  marls  having  almost  entirely  disappeared, 
and  a  gradual  change  occurs  in  the  lithological  characters,  so  that  in 
the  southwest  it  is  difficult  to  determine  a  Jurassic  fountain  at  all,  no 
fossils  having  yet  been  found  which  are  decidedly  characteristic  of  it  m 
that  region.  In  regard  to  the  cretaceous  and  tertiary  formation  of  this 
region,  I  will  allude  to  them  more  in  detail  in  giving  the  local  geology. 
The  cretaceous  rocks  are  quite  well  shown  in  the  region  of  the  Red 
Buttes,  and  the  area  covered  with  the  lignite  and  White  River  tertiary 
beds  may  be  seen  by  referring  to  the  geological  map. 


CHAPTER  IX. 

FROM  RED  BUTTES   TO   HEAD   OF   WIND   RIVER. 

Geological  formations  near  Red  Buttes— Anticlinals— Laramie  range— Its 
connection  with  blg  horn  ran«e— wlllow  springs—  wlnd  rlver  deposits  — 
Their  relations  to  other  tertiary  deposits— Pinev  butte — Dip  of  beds- 
Wind  River  valley— Fossils  of  the  Wind  River  deposits— Canons  along 
the  foot  of  the  mountains— popo  agie — lake  fork— geology  near  the 
source  of  Wind  river — Cretaceous  deposits  with  fossils — Jurassic  and 
red  beds— Superficial  deposits,  erratic  rocks,  etc— Igneous  rocks  of  the 
Big  Horn  range. 

Leaving  Deer  creek  I  shall  omit  the  details  in  regard  to  the  tertiary 
and  cretaceous  formations,  and  commence  my  observations  from  a  point 
near  the  Ked  Buttes.  We  find  that  by  means  of  the  upheavals  the  cre- 
taceous rocks,  seldom  any  older  than  there,  are  exposed  in  a  few  places, 
but  that  tertiary  rocks  predominate,  covering  most  of  the  plain  country. 
We  have  also  mentioned  that  in  the  valley  of  Salt  creek  the  tertiary 
strata  are  very  much  disturbed  by  the  Sweetwater  mountains  on  the  one 
side  and  the  Big  Horn  mountains  on  the  other,  so  that  in  many  cases 
they  stand  very  nearly  or  quite  vertical.  I  have  also  mentioned  the 
intimate  connection  of  the  Laramie  range  with  the  Big  Horn  mountains 
by  means  of  an  anticlinal  axis  which  stretches  off  to  the  northwest,  of 
which  Piney  Butte  forms  a  part. 

At  what  is  called  the  Red  Buttes  the  Laramie  range  divides  into  two 
anticlinals,  extending  across  the  North  Platte  to  the  northwest.  By 
these  anticlinals  all  the  rocks  in  this  region  are  exposed,  down  to  the 
red  arenaceous  deposits.  The  west  side  of  the  west  anticlinal  forms  two 
of  the  Red  Buttes,  which  are  caused  by  the  North  Platte  cutting  through 
the  ridges  nearly  at  right  angles,  exposing  the  red  deposits,  Jurassic  and 
cretaceous  rocks. 

The  eastern  portion  of  this  anticlinal  is  comparatively  small,  and  the 
corresponding  strata  are  much  lower  in  position  than  those  upon  the 
west  side.  About  two  miles  below  we  have  a  second  anticlinal  extend- 
ing across  the  North  Platte  nearly  at  right  angles,  the  east  side  of  which 
assumes  by  far  the  greatest  importance,  although  it  reveals  only  Jurassic 
and  cretaceous  rocks.  The  west  side  of  this  is  quite  low  and  compara- 
tively small,  so  that  this  may  in  reality  be  called  a  connected  double 
anticlinal.  As  we  pass  off  to  the  northwestward  toward  the  Big  Horn 
mountains  these  two  anticlinals  unite  and  form  a  single  anticlinal, 
revealing  only  the  lignite  tertiary  beds  until  we  come  to  Piney  Butte, 
where  the  cretaceous  and  Jurassic  cease  again  ;  the  internal  force  seems 
to  have  lost  a  portion  of  its  power  and  only  the  tertiary  beds  are 
exposed  for  a  considerable  distance  until  we  come  near  the  base  of  the 
Big  Horn  mountains.  On  each  side  of  this  anticlinal  the  strata  are  more 
or  less  distorted,  the  beds  becoming  less  inclined  as  we  recede  from  the 
axis.  On  the  west  side  a  synclinal  valley  is  formed  by  the  meeting  of 
the  disturbed  beds,  though  near  the  Sweetwater  mountains. 

Near  Willow  spring  we  have  a  series  of  beds  which  from  their  litho- 
logical  character  I  have  supposed  to  be  intermediate  between  the  White 
River  tertiary  and  the  true  lignite  beds,  and  from  their  appearance  J 
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would  think  that  they  extend  far  on  to  the  Sweetwater  mountains. 
The  strata  incline  in  the  same  direction  with  the  older  lignite  beds,  but 
at  a  less  angle,  showing  a  distinct  but  slight  discordancy.  These  beds 
continue  to  the  Sweetwater  mountains,  though  the  country  as  we 
approach  the  mountains  has  been  smoothed  by  the  eroding  power  of 
water  to  a  great  extent,  and  the  surface  is  covered  with  a  thick  deposit 
of  drift  material.  Along  the  immediate  valley  of  the  North  Platte 
the  black  plastic  clays  of  No.  2  are  seen  largely  developed. 

Proceeding  in  a  northeast  direction  let  us  examine  more  in  detail  the 
anticlinal  which  connects  the  Laramie  range  with  the  Big  Horn  moun- 
tains. As  we  pass  up  the  valley  of  the  Salt  creek,  a  branch  of  the 
North  Platte,  we  find  that  the  lignite  beds  are  very  much  disturbed, 
often  dipping  at  very  high  angles  and  consisting  of  alternate  beds  of 
sandstone,  quite  hard,  and  sandy  marls  and  lignites,  the  loose  material 
having  been  worn  away  and  leaving  the  harder  beds  extending  in  lines 
across  the  country  like  high  walls.  The  following  section  of  the  beds 
extending  from  the  axis  outward  toward  the  Sweetwater  mountains 
will  explain  my  meaning  more  in  detail : 

1.  Laminated  carbonaceous  clay  and  sand,  dip  1°. 

2.  Yellow  ferruginous  calcareous  sandstone,  dip  7°. 

3.  Black  laminated  clay. 

4.  Yellow  ferruginous  sandstone,  quite  friable,  dip  10°,  capped  at  this 
place  with  a  ferruginous  arenaceous  limestone. 

5.  From  4  to  5  is  a  valley  one  to  two  miles  wide,  quite  grassy,  with  an 
exposure  here  and  there,  showing  that  the  material  is  a  yellow  fer- 
ruginous marl,  with  layers  of  hard  arenaceous  rusty  limestone,  dip 
48°.  There  are  a  good  many  of  the  layers  of  limestone  varying  from 
two  to  three  feet  in  thickness. 

(>.  Light  gray,  rather  friable,  sandstone,  about  50  feet  thick,  form- 
ing a  high  wall  extending  far  across  the  valley,  dip  00°. 

7.  Laminated  clays  and  sandy  marls. 

8.  Thick  bed  arenaceous  rust-colored  ferruginous  limestone,  dipping  54°. 
Occasionally  small  seams  of  impure  carbonaceous  matter  are  seen. 

I).  About  14  layers  of  rusty  arenaceous  limestone,  from  12  inches  to  5 
feet  in  thickness,  dip  05°. 

10.  A  valley  covered  with  grass,  one-fourth  of  a  mile  wide,  one  layer 
of  gray  sandstone  exposed. 

11.  A  series  of  alternate  layers  of  very  dark  iron  rust,  brown,  and  yellow 
ferruginous  sandstones,  with  variegated  marly  grits,  dipping  01°. 
These  beds  are  seen  along  the  Platte  and  over  the  plain  country 
northward  toward  Pumpkin  butte.  This  series  extends  nearly  half 
a  mile  in  width. 

12.  Aggregation  of  small  water- worn  pebbles,  and  grains  of  quartz, 
yellow  and  gray,  dip  53°. 

We  then  came  to  the  synclinal  valley  between  the  beds  on  the  north- 
west side  of  the  anticlinal  and  the  southeast  side  of  the  Sweetwater 
mountains,  and  passing  over  the  corresponding  beds  of  tertiary  dipping 
from  the  Sweetwater  mountains.  We  also  cross  the  cretaceous  Juras- 
sic red  deposits  and  carboniferous  rocks  in  their  order  of  sequence,  and 
reach  the  central  portion  of  the  Sweetwater  mountains,  which  is  com- 
posed of  eruptive  rocks  and  granitic  to  a  great  extent. 

Scattered  over  the  valley  art1  remnants  of  the  Wind  river  deposits 
dipping  from  1°  to  0°.  Near  the  hills  there  is  a  wide  eroded  valley  one 
to  two  miles  wide,  occupied  by  rocks  of  cretaceous  formations  4  and  5, 
but  not  presenting  great  exposure.     We  then  come  to  No.  2  with  its 
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usual  lithologieal  characters  and  developed  to  a  great  thickness,  com- 
posed of  dark  and  light  steel  gray  shale  high  upon  the  sides  of  the 
mountain,  clipping  48°.  At  the  base  of  the  shale  is  a  yellowish  sand- 
stone, resting  upon  the  conglomerate  and  Jurassic,  which  dips  about 
33°.  Underneath  are  the  gray  Jurassic  beds  dipping  at  the  same  angle 
and  belonging  to  the  same  ridge.  Then  we  have  the  red  arenaceous 
beds  and  the  cherty  magnesian,  dipping  12°.  The  igneous  rocks  prevail 
in  the  range  and  I  suspect  that  to  a  very  great  extent  the  older  sedi- 
mentary rocks  have  been  melted  as  Potsdam,  carboniferous,  and  a  por- 
tion of  the  red  arenaceous  beds.  The  eruptive  rocks  are  for  the  most 
part  a  dark  gray  trachyte.  Indeed,  we  find  masses  of  rock  in  the 
trachyte,  as  flint,  &c,  sometimes  forming  a  sort  of  trachytic  conglomer- 
ate. It  also  seems  to  be  full  of  the  crystals  of  silex,  schorl,  &c,  some 
of  it  quite  light.  There  are  also  many  fragments  of  rock  which  look 
like  slag  or  pumice,  but  still  a  very  heavy  rock  melted.  The  eruptive 
rocks  are  very  largely  developed  here  and  have  a  most  modern  appear- 
ance, but  I  am  inclined  to  think  that  far  in  the  distance  west  the  granite 
occurs.  The  two  most  prominent  peaks  which  are  seen  from  our  road, 
1,500  to  4,000  feet  high,  are  entirely  trachytic  and  surrounded  at  base 
by  the  red  arenaceous  deposits.  These  peaks  stand  out  further  to  the 
north  than  any  other  igneous  rocks  in  this  range.  The  eruptive  and 
granitoid  rocks  are  seen  as  far  to  the  southwest  as  the  eye  can  reach. 

As  we  approach  the  divide  between  the  Wind  River  valley  and  the 
banks  of  the  Platte,  we  see  outliers  of  the  Wind  river  deposits  in  the 
form  of  denuded  buttes  200  to  300  feet  high,  covered  with  variegated, 
yellow,  and  pinkish  sandy  marls  and  clays. 

Scattered  all  over  the  country  are  small  pebbles  and  fragments,  more 
or  less  worn,  of  the  underlying  formations.  The  divide  between  the 
waters  of  the  North  Platte  and  those  of  the  Wind  River  valley,  as 
shown  by  the  barometer,  is  1,000  feet  higher  than  Deer  creek.  After 
passing  this  point  the  Wind  River  valley  deposits  occupy  the  whole 
region,  except  in  the  immediate  vicinity  of  the  mountains.  Reaching 
the  Wind  river  we  have  the  Big  Horn  mountains  on  our  right  and  the 
Wind  River  range  on  our  left  with  the  Aarious  sedimentary  rocks  inclin- 
ing along  their  flanks. 

As  we  pass  up  the  Wind  River  valley,  after  passing  the  mouth  of  the 
Popo  Agie,  these  Wind  river  deposits  increase  largely  in  thickness,  and 
near  the  head  of  Wind  river  they  assume  a  development  of  from  1,500 
to  2,000  feet  in  thickness,  and  are  gashed  by  the  erosive  power  of  water 
into  the  most  rugged  uBad  Lands"  I  have  ever  seen  in  the  west.  We 
have  first  at  the  base  a  series  of  yellowish  and  light  more  or  less  sandy 
marls  with  quite  wide  pinkish  bands,  giving  a  picturesque  effect  to  the 
scenery;  these  are  from  400  to  600  feet  in  thickness.  I  found  in  them 
fragments  of  a  turtle  and  a  species  of  helix.  As  we  ascend  we  have 
alternations  of  sandstones,  clays  and  sands,  and  sandy  marls  more  or 
less  indurated,  with  but  one  local  seam  of  lignite.  This  local  seam  I 
noticed  near  the  summit  of  a  sand  butte,  the  highest  hill  in  this  region. 
Everywhere  throughout  the  valley  on  both  sides  the  more  recent  beds 
extend  close  up  to  the  mountains,  bearing  the  same  relations  to  them 
that  the  White  river  tertiary  beds  do  to  the  mountains  in  the  vicinity  of 
Port  Laramie.  There  is  a  vast  amount  of  drift  material  scattered 
through  the  valley  and  especially  is  lodged  on  the  abrupt  summits  of 
the  high  hills,  composed  in  part  of  materials  from  the  surrounding 
underlying  formations,  and  from  the  mountains  in  the  form  of  well 
water-worn  rocks,  not  usually  large,  mostly  quite  small. 

All  these  deposits  indicate  that  the  waters  in  which  they  accumulated 
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were  not  deep,  as  is  shown  by  the  most  conspicuous  examples  of  oblique 
laminae  and  markings  indicating  shore  deposition.  There  is  also  much 
petrified  wood,  with  a  bed  of  sandy  indurated  marl,  containing  a  large 
quantity  of  fresh  water  and  land  shells  of  the  genera  helix,  vivipara, 
unioSj  &c. 

Toward  the  sources  of  the  Wind  river,  the  upper  portion  of  these 
recent  beds  seems  to  be  composed  of  a  very  thick  bed  of  sandstone, 
which  forms  a  conspicuous  feature  in  the  surface   character  of  the 
country.     At  the  base  it  is  a  very  coarse  ferruginous  grit  made  up  of 
grains  of  quartz,  both  angular  and  water-worn,  and  small  pebbles  of 
various  kinds ;  small  nodular  masses  of  ferruginous  matter  incrusted 
about  a  pebble;  occasionally  a  small  blotch  of  arenaceous  laminated 
clay,  three  inches  long  and  one  inch  thick ;  there  are  aggregations  of 
quartz  pebbles  and  grains  of  quartz.    The  laminae  of  deposit  are  very 
oblique ;  above  the  sandstone  is  a  bed  of  plastic  clay  about  five  feet 
thick,  which  has  all  the  characteristics  of  No.  4  cretaceous,  the  dark 
clay  with  ferruginous  matter  and  crystals  of  gypsum  scattered  through 
it.    Above  this  is  a  continuation  of  the  sandstone  of  the  same  character, 
sometimes  approaching  to  a  conglomerate,  with  rounded  stones  two  to 
three  inches  in  diameter.     This  sandstone  continues  upward  about  280 
feet,  but  toward  the  summit  Ave  see  indications  of  a  growing  tranquility 
by  a  deposition  of  finer  sediment  with  fewer  irregularities  in  the  laminae 
of  deposit.     Underlying  the  sandstone  are  a  series  of  thin  layers  of 
yellowish  gray  arenaceous  hardened  rock,  from  one-twelfth  of  an  inch 
to  two  or  three  inches,  with  all  sorts  of  mud  markings  on  the  surface. 
Here  thin  flat  masses  are  scattered  all  over  the  hills  and  show  very 
plainly  that  their  surfaces  were  continually  exposed  to  the  atmosphere 
by  the  fluctuation  of  the  waters.    Near  the  head  of  Wind  Eiver  valley 
is  a  high  butte,  which  is  a  most  iurportant  land  mark  in  this  region  and 
affords  a  fine  vertical  section  of  these  rocks,  800  to  1,000  feet  in  thick- 
ness.   From  the  summit  we  have  a  fine  view  of  the  country  in  every 
direction.    We  can  see  that  these  recent  tertiary  deposits  occupy  the 
Avhole  valley ;  that  they  jut  up  against  the  mountains  on  each  side  of 
us,  for  the  most  part  in  a  horizontal  position  or  but  slightly  inclined. 
On  the  head  of  the  Popo  Agie  and  southeastward  for  a  considerable  dis- 
tance the  older  tertiary  formations,  as  well  as  the  cretaceous,  Jurassic, 
&c,  are  well  shown  along  the  Wind  River  mountains.    From  that  point 
the  more  recent  deposits  begin  to  monopolize  even  the  flanks  of  the 
mountains,  jutting  up  against  the  base,  concealing  all  the  older  rocks. 
Along  the  Lake  Fork  the  canons  are  very  deep,  and  over  the  surface  are 
scattered,  in  the  greatest  profusion,  granite  and  other  boulders,  some 
water- worn,  others  angular.     Passing  the  Lake  Fork  to  the  northwest, 
the  slope  from  the  base  of  the  mountains  becomes  grassy  and  descends 
gently  to  Wind  river.    Though  the  slopes  of  the  flanks  of  the  Wind 
river  range  are  concealed  for  the  most  part  by  the  great  development  of 
the  recent  tertiary,  we  can  see  by  the  deep  canons  that  the  sides  of  the 
mountains  are  flanked  by  thick  beds  of  carboniferous  limestone  in  a 
highly  inclined  position.     On  each  side  we  have  now  numerous,  very 
pretty,  wooded  branches  emptying  into  Wind  river.     In  many  places 
along  the  Big  Horn  mountains  the  red  deposits  are  revealed,  but  owing 
to  the  thickness  of  the  superficial  deposits  they  are  not  continuous  along 
the  margins,  although  underneath  the  surface  they  must  extend  as  indi- 
cated in  other  localities. 

The  following  section  of  the  high  butte  extending  down  to  the  waters 
of  Wind  river  will  show  quite  clearly  the  character  of  these  deposits : 
1.  The  summits  of  the  hills  are  composed  of  a  fine  greyish,  ash-colored, 
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siliceous  limestone,  breaking*  into  thin  laminae,  which  have  a  clinking 
sound  under  the  hammer.  These  thin  slabs  show  traces  of  vegetable 
remains.     Fragments  of  a  leaf  like  lypha  or  flag  are  abundant. 

2.  A  ferruginous  coarse-grained  sandstone,  incoherent  laminae  of  deposit, 
rather  irregular,  with  many  portions  forming  a  sort  of  conglomerate  of 
grains  of  quartz  of  various  degrees  of  fineness,  with  many  smooth 
water- worn  pebbles  of  various  kinds,  mostly  quartz  or  flint,  of  various 
colors ;  also  small  masses  of  clay  and  limestone  made  up  of  continua- 
tions from  the  formations  in  the  vicinity.  The  Avhole  bed  indicates 
a  greater  or  less  disturbed  condition  of  the  waters  at  the  time  of  its 
deposition,  30  feet. 

3.  A  loose,  friable,  ferruginous  sand,  passing  down  into  a  laminated  clay 
shale,  with  a  good  deal  of  vegetable  matter,  might  be  called  an  impure 
lignite  bed,  6  feet. 

4.  A  deep  yellow,  ferruginous  and  gray,  coarse,  incoherent  sandstone. 
This  is  very  similar  to  bed  2,  and  quite  as  variable,  a  large  portion  a 
fine  conglomerate,  130  feet. 

5.  Alternations  of  thick  beds  of  greenish-gray  indurated  sandy  marls, 
with  friable  sandstone,  200  feet. 

6.  Ash-colored  indurated  sandy  marl,  less  arenaceous  than  with  numer- 
ous calcareous  concretions,  150  feet. 

7.  Bather  coarse  friable  sandstone,  with  concretions  of  gray  laminated 
sandstone,  50  feet. 

8.  Indurated  arenaceous  argillaceous  material  of  a  greenish-ash  color, 
with  numerous  rusty  brown  calcareous  nodules,  30  feet. 

9.  Sandstone,  like  bed  7,  60  feet. 

10.  Ash-colored  indurated  marl,  like  bed  8,  20  feet. 

11.  Sandstone,  50  feet. 

12.  Light  gray  indurated  sand,  20  feet. 

13.  Sandstone,  40  feet. 

14.  Ash-colored  indurated  marl,  filled  with  small  more  or  less  spherical 
gritty  nodules  of  a  rusty-brown  color,  15  feet. 

15.  Deep  yellow  ferruginous  quartzose  sandstone,  forming  to  a  large 
extent  a  conglomerate  of  water- worn  pebbles,  20  feet. 

16.  Ash-colored  indurated  marl,  with  two  or  three  layers  of  friable 
sandstone  and  two  layers  or  bands  of  indurated  ferruginous  sand. 
There  are  also  rusty  brown  arenaceous  concretions  in  this  bed,  20  feet. 

17.  Deep  yellow  ferruginous  quartzose  sandstone,  an  aggregation  of 
granular  quartz  and  sand  interspersed  with  many  worn  pebbles  of  all 
kinds,  some  of  which  are  three  or  four  inches  in  diameter.  This  bed 
indicates  great  disturbance  in  the  waters  during  its  accumulation,  50 
feet. 

18.  Ash-colored  indurated  marl,  20  feet. 

19.  Sandstone,  50  feet. 

20.  Greenish  arenaceous  indurated  marly  material,  10  feet. 

2 1.  A  red  band  indurated  sand  and  clay,  15  feet. 

22.  Ash-colored  and  yellow  sandy  marl,  10  feet. 

23.  Pinkish  band  sandy  marl,  15  feet. 

24.  Grayish  brown  sandy  material,  20  feet. 

25.  Pinkish  arenaceous  marls,  with  a  few  thin  layers  of  gray  sand  and 
sandstone,  100  feet. 

Higher  up,  near  the  sources  of  Wind  river,  beds  21  to  25,  inclusive, 
reach  a  thickness  of  400  to  500  feet,  and  by  their  red  banded  appear- 
ance and  exceedingly  great  denudation  add  greatly  to  the  picturesque 
effect  of  the  scenery.    These  rest  upon  an  irregular  surface  of  cretaceous 
6  a  r 
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rocks,  and  at  the  base  is  a  layer  of  greater  or  less  thickness  (soinetimes 
wanting)  of  well  worn  pebbles.  The  cretaceous  rocks  appear  quite 
abruptly,  assuming  a  thickness  of  100  feet  of  black  plastic  clay,  with 
numerous  concretions  containing  fossils,  a  small  baculite,  two  or  three 
species  inoceramus,  scaphites,  ostrea,  Belemnite  dentalium,  &c.  The 
tertiary  beds  do  not*  conform  to  the  cretaceous,  as  is  shown  by  the 
greatly  diminished  inclination  of  the  strata.  Immediately  above  the 
cretaceous,  and  seeming  to  be  independent  of  the  tertiary,  is  an  irregular 
bed  of  conglomerate,  made  up  of  all  the  rocks  in  the  vicinity,  much 
water-worn.  Sometimes  it  is  30  feet  in  thickness,  ranging  down  to  no- 
thing. The  first  ridge  of  cretaceous  No.  2  dips  30°,  second  47°.  Through- 
out So.  2  are  several  beds  of  sandstone  with  ripple  markings  and  other 
indications  of  shoal  water. 

Near  the  forks  of  Wind  river  I  ascended  a  valley  to  the  mountains, 
and  obtained  an  accurate  section  from  the  carboniferous  rocks  upward : 

1.  A  series  of  carboniferous  rocks,  same  as  described  along  the  Big  Horn 
mountains,  and  inclining  at  various  angles. 

2.  A  series  of  alternate  layers  of  arenaceous  rock,  with  grayish  ash- 
colored  sandy  clays.  These  are  arranged  in  layers,  varying  from  one- 
twelfth  of  an  inch  to  18  inches  in  thickness.  Dip,  11° ;  thickness, 
150  feet. 

These  rocks  underlie  the  red  deposits,  and  contain  a -good  many 
casts  of  bivalves,  Next  in  order  above  come  the  red  deposits,  the  lower 
portion  dipping  9°.  These  red  deposits  are  arranged  in  alternate  layers 
of  rather  compact,  hard  rock  and  a  laminated,  indurated  material,  the 
layers  varying  in  thickness  from  a  fraction  of  an  inch  to  several  feet ; 
seldom,  however,  over  four  feet.  We  then  have  ash-colored  sandy 
marls,  capped  with  a  bed  of  light  red  marly  sandstone,  inclining  5°. 
This  sandstone  passes  up  into  a  reddish  sandy  marl,  and  then  into  a 
gray  marl,  with  layers  of  arenaceous  limestone.  The  first  layer  is  a 
cherty  limestone,  four  and  one-half  feet  thick,  inclining  16°  ;  then,  over- 
lying this,  a  laminated,  arenaceous  marl,  15  feet ;  then  an  arenaceous 
limestone,  with  some  partings  of  marl,  6  feet.  In  the  cherty  limestone, 
which  lies  but  little  above  the  red  deposits  and  appears  continuous  up- 
ward with  them,  I  noticed  a  number  of  fossils,  but  so  badly  preserved 
that  we  could  not  determine  their  affinities.  I  however  detected  the 
Jurassic  avieuta,  and  fragments  of  an  ostrea  like  the  one  seen  in  the 
well-known  Jurassic  beds.  In  the  laminated  marl  was  ostrea,  and  in  the 
arenaceous  limestone  casts  of  bivalves  like  hettangia.  We  then  have  a 
continuation  of  the  deposits  upward  in  the  next  ridge.  Ashen  gray  marl, 
charged  with  Jurassic  fossils — ostrea,  avicula,  B.  densus — in  the  great- 
est abundance.  There  are  many  harder  layers  of  what  may  be  called 
shell  limestone,  full  of  the  comminuted  remains  of  molusca,  60  feet. 
Then  comes  a  bed  of  light  yellow,  fine  sandstone,  with  some  portion  of 
calcareous  matter,  quite  tough,  but  arranged  in  thin  slabs  or  in  layers, 
4  feet.  These  slabs  show  abundant  indications  of  ripple-markings  on 
their  upper  surface,  and  inclining  15°,  which  may  be  considered  the  gen- 
eral dip  of  the  whole  ridge.  This  calcareous  sandstone  contains  ostrea, 
an  abundance  of  crinoidal  remains,  among  which  Pentacrinus  asteriscus 
is  plain,  and  B.  densus.  Above  is  a  bed  of  grayish  brown  laminated 
marl,  with  the  usual  fossils,  with  a  few  thin  layers  of  arenaceous  rock, 
with  numerous  mud-markings,  50  feet.  Then  a  bed  of  arenaceous, 
brown  limestone,  filled  with  imperfect  casts  of  fossils.  This  bed  gradu- 
ally parts  with  its  calcareous  matter  as  it  passes  upward,  and  becomes 
strictly  arenaceous  with  three  divisions,  with  arenaceous  clay  between, 
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30  feet.  We  then  have  a  variegated  bed  of  marls,  with  pinkish  and 
greenish  bands  alternating,  50  feet.  Then  a  layer  of  arenaceous  lime- 
stone, with  a  reddish  tinge.  This  bed  is  quite  arenaceous,  arranged  in 
thin  laminae,  which  are  often  quite  oblique,  4  to  6  feet.  Above  is  a 
repetition  of  the  variegated  beds,  30  feet;  then  a  bed  of  rusty  brown, 
compact,  arenaceous  limestone,  inclining  16°.  The  arenaceous  material 
begins  to  predominate  as  we  pass  upward ;  fossils  cease  to  appear,  40  feet. 

Above  this  are  again  a  series  of  indurated,  arenaceous  marls ;  some- 
times a  band  is  seen  in  which  clay  enters  as  a  large  constituent.  In  the 
variegated  series  the  purplish  bands  seem  to  predominate,  100  feet.  In 
this  series  are  two  or  three  layers,  18  inches  to  two  feet  in  thickness,  of 
a  whitish,  fine  magnesian  sandstone,  sometimes  with  a  pinkish  tinge ; 
then  a  bed  of  very  light-colored,  fine  magnesian  sandstone,  inclining  16°, 
laminae  of  deposit  quite  oblique,  10  feet.  Continuing  upward  are  whitish 
and  yellow  sandstones,  marls,  sands,  and  clays  of  every  color — deep 
dark  purple,  pinkish,  whitish,  yellow,  brown,  ashen  gray,  200  feet,  inclin- 
ing generally  at  an  angle  of  17°.  Toward  the  upper  part  of  this  series 
are  layers  of  dark  siliceous  rock,  and  a  very  hard,  rough,  concretionary 
limestone,  with  veins  of  chalcedony  all  through  it.  Very  near  the 
upper  part  of  this  series  of  variegated,  indurated  beds  is  a  layer,  eight 
inches  in  thickness,  of  brown  concretionary  limestone,  filled  with  unios, 
melaniasj  &c.  This  deposit  is  evidently  of  an  estuary  character,  and  is 
precisely  like  the  one  before  observed  between  the  cretaceous  and  Juras- 
sic deposits  in  the  Black  Hills,  and  local  in  character.  Above  these 
variegated,  fresh- water  beds  is  a  series  of  yellow,  arenaceous,  thin,  hard 
layers  of  rock,  with  mud-markings  and  partings  of  laminated,  arenace- 
ous marl,  inclining  12°,  150  feet.  These  layers  show  an  approach  to 
shallow  water,  and,  continuing  upward,  these  laminated  earths  begin  to 
grow  darker  in  color,  and  to  become  a  shaly,  plastic  clay,  until  we  come 
to  a  bed  of  black  plastic  clay,  with  ferruginous  concretions,  as  seen  in 
the  cretaceous  in  other  localities,  60  feet. 

These  pass  up  into  a  similar  series  of  yellow  marls  and  sandstones,  40 
feet.  Overlying  the  last  we  have  a  black  plastic  clay,  some  portions  a 
sort  of  black  paste,  80  feet.  In  this  bed  I  found  some  uncharacteristic 
fossils,  bivalves,  which  have  a  great  resemblance  to  the  well-known 
fossils  of  No.  2,  and  between  beds  of  black  plastic  clay  is  a  bed  of  sand- 
stone, like  that  which  characterizes  No.  2  in  other  localities,  light  yellow 
ferruginous,  inclination  12°.  The  upper  bed  of  plastic  clay  passes  up 
into  a  brown  indurated  clay,  which  also  passes  up  into  a  light  ash-colored, 
hard,  fine  clay,  which  breaks  into  thin  layers  characteristic  in  many 
places  of  No.  2.  These  beds,  though  becoming  of  a  lighter  color,  and 
towards  the  upper  part  becoming  somewhat  arenaceous,  maintain  the 
cretaceous  characters.  In  a  layer  of  argillaceous  limestone  I  found  dis- 
tinct scales  of  fishes.  These  rocks  dip  from  10°  to  14°,  and  gradually 
pass  up  into  a  most  remarkable  series,  the  most  picturesque  I  have  ever 
seen.  They  are  composed  of  a  series  of  variegated  beds  of  sand,  clay, 
and  marls,  with  most  conspicuous  pinkish  bands,  which  gives  them  so 
striking  an  appearance.  They  incline  from  3°  to  5°,  and  are  the  tertiary 
beds  which  form  the  base  of  the  Wind  River  Valley  deposits. 

After  passing  the  forks  of  the  Wind  river,  we  have  the  red  sandstones 
of  the  red  deposits  on  our  left  and  a  lofty  wall  of  tertiary  Bad  Lands  on 
our  right.  What  is  peculiar  in  this  region  is,  that,  while  all  the  older 
rocks  exhibit  great  disturbance  and  incline  at  large  angles,  the  tertiary 
beds  are  nearly  horizontal,  showing  that  they  were  deposited  after  the 
mountain  elevations  reached  a  considerable  height. 

One  of  the  most  remarkable  features  in  the  surface  character  of  this  re- 
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gion  is  the  conspicuous  deposit  of  boulders.  They  represent  all  the  form- 
ations in  this  vicinity.  They  are  much  worn,  but  all  the  evidence  points 
to  the  conclusion  that  they  were  derived  from  the  neighborhood.  There 
are  bluish  cherty  limestones,  with  carboniferous  fossils ;  fragments  of 
reddish  micaceous  sandstones,  like  Potsdam  rocks ;  mica,  schists,  mica- 
ceous and  feldspathic  granites.  This  deposit  seems  to  have  been  de- 
rived directly  from  the  mountains,  and,  when  obstructed  by  the  side  of 
a  bank  or  canon,  to  have  deposited  immense  quantities  of  the  loose 
rocks  for  some  distance  down  the  sides  from  the  summit ;  and  they  seem 
to  remain  on  the  steep  sides  in  such  an  uncertain  condition  that  we 
would  infer  that,  at  least  since  their  deposition,  no  violent  paroxysmal 
effort  has  taken  place.  For  example,  the  left  banks  of  the  little  branches 
that  flow  into  Wind  river  from  the  west  are  covered  with  a  great  thick- 
ness of  these  rocks,  many  of  them  of  large  size ;  and  yet  on  the  right 
bank  no  indications  are  seen.  So  also  on  the  left  bank  of  Wind  river 
it  would  seem  as  though  the  icebergs  had  lodged  against  it  and  quietly 
deposited  the  burden  of  rocks  which  they  had  acquired  in  the  more 
elevated  mountains.  This  river  runs  at  right-angles  to  the  course  of  the 
glaciers  and  parallel  with  the  mountains.  Boulders  of  large  size  and  in 
the  greatest  profusion  cover  the  almost  perpendicular  sides.  These  rocks 
grow  smaller  and  less  numerous  the  further  we  recede  from  the  moun- 
tains, and  on  the  lower  terraces  we  find  comparatively  few  of  them. 
From  this  fact  I  infer,  first,  that  the  higher  terraces,  which"  are  usually 
covered  with  these  rocks  and  in  part  composed  of  them,  were  formed 
prior  to  that  period ;  second,  that  the  lower  terraces  or  bottoms  are  the 
result  of  causes  either  now  in  operation  or  which  have  operated  during 
our  historical  period. 

The  recent  tertiary  beds  contiuue,  forming  a  wall  on  our  right  hand 
all  the  way  to  the  source  of  Wind  river,  having  very  much  the  appear- 
ance of  the  true  Bad  Lands  of  White  river,  and  apparently  distinguished 
from  them  only  in  the  predominance  of  the  pinkish  bands  or  red  mate- 
rial which  gives  color  to  seven-eighths  of  the  strata.  The  lower  portion 
contains  an  increased  amount  of  calcareous  matter,  and  corresponds 
very  closely  with  the  turtle  bed  on  White  river.  It  contains  fragments 
of  turtles  and  land  shells,  with  light  calcareous  concretions,  containing 
crystals  of  spar  in  the  center. 

Before  reaching  the  head  of  Wind  river  it  would  seem  as  though  the 
Big  Horn  range  had  undergone  a  change  in  its  structure.  Before  arriv- 
ing at  the  head  of  Wind  river  I  observed  no  indicatious  of  true  eruptive 
rocks ;  but  for  50  miles  prior  to  the  junction  of  the  Big  Horn  range 
with  the  Wind  Biver  mountains  we  have  a  most  rugged,  jagged  ridge 
of  basaltic  rock,  having  the  appearance  of  stratification.  It  seems  to 
present  every  variety  of  texture  from  an  obsidian  to  a  lava-like  mass ; 
from  a  completely  melted  rock  to  a  partially  changed  sandstone.  I  can 
hardly  conceive  of  the  cause  of  so  great  a  thickness  of  what  appear 
like  stratified  deposits  unless  we  may  suppose  them  to  be  altered  sedi- 
mentary rocks.  These  mountains  are  so  rugged  in  their  character  that 
they  have  even  defied  the  efforts  of  the  trapper  or  Indian  to  explore 
them.  Most  of  these  temple-like  hills  have  almost  perpendicular  sides, 
and  their  appearance  does  not  favor  investigation.  The  base  of  the 
mountains  at  this  point  is  7,000  feet  above  the  sea. 
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FROM   WIND   RIVER   MOUNTAINS    TO   FORT    UNION,    ON   THE    MISSOURI 

RIVER. 

Ascent  of  Wind  River  mountains-Gros  Ventres  Fork— Tertiary  beds  on  west 
side— Fossils— Cretaceous  beds— Relations  of  the  different  formations 
on  the  west  side  of  mountains  to  those  on  the  east  side  -Snake  Fork  of 
the  Columbia— Jackson's  Hole— Three  Tetons— Igneous  rocks— Valley 
of   Lake    Fork— Carboniferous  rocks— Crossing  the  mountains   to  the 
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Forks— Quartz  seams— Signs  of  gold— Tertiary  deposits  at  the  junction 
of  these  streams— Basaltic  rocks  along  the  route— Smith  river— Clay 
slates  with  indistinct  vegetable  impressions— fort  benton— geology  of 
the  dividing  ridge  between  yellowstone  and  missouri  from  fort  benton 
to  Fort  Union— Cretaceous  and  tertiary  deposits— Judith  mountains- 
Muscle  Shell  river. 

May  31,  1860. — We  ascended  the  Wind  River  mountains  to-day.  On 
our  left  was  a  bed  of  compact  variable  rock,  parts  of  it  a  siliceous  lime- 
stone, and  others  a  sandstone,  lying  under  the  red  marls,  and  inclining 
17°.  Still  higher  we  find  a  ridge  of  carboniferous  limestone,  inclining 
from  the  sides  of  the  mountains  33°.  After  reaching  a  point  1,500  feet 
above  the  base  of  the  mountains,  we  come  to  basaltic  rocks,  like  those 
before  mentioned,  and  doubtless  formed  under  the  same  influences. 
Approaching  the  crest  of  the  great  divide,  we  find  the  gray  granite.  It 
presents  many  varieties,  but  seems  to  have  that  uniform  gray  color. 
Some  of  it  appears  to  be  an  aggregation  of  whitish  quartzose  angular 
grains  interspersed,  as  it  were,  and  cemented  with  plates  or  grains  of 
mica,  giving  to  the  rocks  a  dark  speckled  appearance.  Sometimes  the 
mica  occurs  only  in  small  quantities,  and  at  others  predominates  ;  also 
white  seams  of  quartz  run  through  the  rocks,  and  the  feldspar  and  mica 
are  aggregated.  There  seeems  to  be  comparatively  little  ferruginous 
matter  in  this  granite,  and  it  does  not  yield  to  atmospheric  agencies  as  the 
granite  of  the  Laramie  range.  There  are  many  valleys  and  grassy  hills 
among  the  mountains,  and  the  highest  portions  of  the  range,  10,000  feet 
above  the  sea,  are  covered  with  a  superficial  drift  deposit,  composed 
mostly  of  granite  rocks  much  worn,  indeed  much  like  those  we  see  in 
the  beds  of  the  streams  and  rivers.  To  the  south  we  have  the  Green 
River  mountains,  a  ridge  covered  with  pines,  and  to  the  west  or  south- 
west are  the  Wahsatch  mountains,  apparently  composed  of  basaltic 
rock.  Our  course  to-day  was  southwest,  and  we  traveled  18  miles  in  a 
straight  line. 

June  1. — On  the  wrest  slope  of  the  Wind  River  mountains  wre  met  with 
a  thick  deposit  of  drift  material,  which  as  we  descended  to  Gros  Ventres 
Fork  soon  expanded  into  a  great  thickness  of  recent  strata,  evidently 
quite  recent  tertiary.  The  banks  of  the  Gros  Ventres  Fork  present  high 
bluffs,  some  300  to  600  feet  high,  but  I  should  think  that  this  formation 
had  been  deposited  after  the  surface  of  the  country  had  attained  for  the 
most  part  its  present  configuration.  The  strata  consist  of  loose  fine 
arenaceous  clays,  the  layers  containing  more  or  less  arenaceous  matter 
which  does  not  effervesce,  and  layers  of  harder  rock,  a  fine-grained  and 
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coarse  sandstone,  and  sometimes  an  aggregation  of  grains  of  quartz 
with  ferruginous  matter  and  particles  of  mica.  The  materials  are  all 
evidently  derived  from  the  vicinity.  Some  of  the  masses  of  rock  present 
a  compact  fine  siliceous  structure  and  effervesce  feebly. 

June  4, — To-day  the  tertiary  strata  begin  to  assume  a  good  deal  of 
importance.  We  have  the  brick-like  materials  which  result  from  the 
burning  out  of  the  lignite  beds.  There  were  also  masses  of  indurated 
clay,  covered  with  vegetable  remains  and  impure  lignite  beds,*  indeed 
all  the  indications  which  the  lignite  tertiary  beds  present  on  the  east 
side  of  the  mountains.  The  beds  are  also  much  disturbed,  inclining  at 
various  angles.  The  following  section  of  the  lignite  beds  was  taken 
here,  which  will  serve  to  show  their  resemblance  to  those  on  the  eastern 
side  of  the  mountains : 

9.  A  yellow  fine-grained  sandstone  and  a  dark  gray  limestone  with  a 
parting  of  clay.  The  limestone  is  quite  brittle,  breaking  into  thin 
laminre,  and  contains  impressions  of  dicotyledonous  leaves  and  a  dis- 
tinct species  of  unio,  15  feet ;  inclination  28°. 

8.  Light  yellow  sandy  marl,  15  feet. 

7.  Impure  lignite,  4  feet. 

6.  A  series  of  marly  clay  which,  when  saturated  with  water,  forms  a  thick 
paste  variegated  in  color.  Near  the  summit,  just  below  the  lignite,  is 
a  thin  seam  four  to  six  inches  of  hard  shell  limestone  with  the  shells 
in  the  most  comminuted  condition.  I  recognize  unios,  viviparas,  &c, 
sufficient  to  show  that  the  deposit  is  fresh  water  150  feet. 

5.  Alternate  dark  gray  and  brown  yellow  gray,  fine  sandy  and  clay 
layers,  with  some  calcareous  matter  and  a  few  seams  of  incoherent 
sandstone,  sometimes  assuming  a  concretionary  character,  200  feet. 

4.  Impure  lignite  and  clay,  8  inches. 

3.  Yellowish  gray  clay,  4  feet. 

2.  Impure  lignite,  6  inches. 

1.  Yellowish  clay  with  some  calcareous  matter. 

The  general  inclination  of  all  these  beds  was  about  20°. 

June  5. — We  ascended  a  high  ridge  from  which  we  could  see  to  a  great 
distance.  Looking  to  the  dividing  crest  of  Wind  Eiver  mountains  we 
find  the  exposed  belt  of  granite  to  be  not  more  than  four  or  five  miles 
in  width,  and  is  gradually  lost  in  the  basaltic  or  eruptive  range,  which 
also  renders  itself  conspicuous.  The  tertiary  beds  seem  to  reach  fully 
up  to  the  crest  on  the  west  side  and  often  passing  what  appears  to  be 
the  junction  of  the  Big  Horn  range,  even  to  the  entire  divide  of  the 
mountains.  We  also  see,  high  up  on  the  flanks  of  the  mountains,  a  full 
series  of  the  more  recent  tertiary  beds  with  pinkish  bands  precisely 
similar  to  those  in  the  Wind  Eiver  valley.  These  pass  up  into  yellow 
sandy  marls  and  sandstones.  I  have  estimated  the  entire  thickness  of 
the  tertiary  beds  on  the  west  side  of  the  mountains  at  1,200  to  1,500 
feet.  In  the  lignite  beds  and  vicinity  are  great  quantities  of  selenite 
and  silicified  wood.  All  over  the  highest  hills  near  the  crest  of  the 
mountains,  10,000  feet  above  the  sea,  are  the  recent  tertiary  beds.  A 
large  portion  of  the  superficial  tertiary  strata  incline  from  Wahsatch 
and  Green  Eiver  mountains,  showing  that  these  deposits  were  probably 
disturbed  at  the  same  time  by  the  uplift  of  these  ranges.  In  the  dis- 
tance are  the  Three  Tetons,  rugged  peaks  of  erupted  rocks,  towering 
high  above  the  rest.  These  peaks  are  sharply  pointed,  piercing  the 
clouds  like  needles,  and  it  is  said  that  the  trappers  have  never  been  able 
to  get  near  them.  So  far  as  we  have  yet  seen,  at  least  50  miles  of  the 
dividing  crest  of  the  mountains  is  covered  with  tertiary  rocks. 
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June  7. — We  passed  up  a  ravine  to-day  which  rims  north  and  south, 
and  is  close  to  the  divide  which  overlooks  Snake  river.  The  lignite 
strata  incline  nearly  northeast  at  an  angle  of  40°,  and  as  Ave  ascend 
many  of  the  lower  members  of  the  lignite  strata  are  exposed.  We  also 
see  quite  large  areas  covered  with  eruptive  rocks,  and  also  a  sort  of 
basaltic  conglomerate  composed  of  large  angular  masses  of  rock  cemented 
with  the  melted  material.  Mr.  Bridges  informed  me  that  these  same 
formations  continue  all  along  the  Wahsatch  mountains  to  Bear  spring 
and  Haur's  fork,  and  down  Snake  river  nearly  to  Blackfoot  creek.  It 
also  covers  the  valley  of  the  Yellowstone  to  points  below  the  lake. 
There  is  simply  a  band  of  granite  along  the  divide  in  the  form  of  a 
narrow  belt. 

Descending  the  Gros  Ventres  to  its  junction  with  the  Snake  river  we 
find  the  same  tertiary  beds  prevailing  to  a  great  extent,  and  sometimes 
assuming  a  variety  of  lithological  characters,  at  one  locality  a  thickness 
of  200  feet  of  worn  pebbles  and  sand,  the  whole  inclining  from  20°  to 
35°.  Gradually  the  cretaceous  rocks  appear  along  the  valley  of  the 
stream.    A  section  of  these  rocks  would  be  as  follows : 

3.  A  series  of  sandstone,  arenaceous  limestone,  and  laminated  marls,  150 
feet ;  inclination  20°. 

2.  A  series  of  thin  indurated  beds  of  clay,  sandy  marl,  limestone  and 
sandstone,  with  six  or  eight  seams  of  impure  lignite  which  has  ignited 
in  several  places,  giving  to  the  earth  in  contact  a  brick  red  color,  80 
feet. 

1.  Gray  ash-colored  sandy  laminated  marls,  with  layers  of  fine  sand- 
stone— sandy  matter  predominates,  100  feet. 

In  the  upper  beds  were  quite  abundant  fossils,  consisting  of  a  huge 
inoceramuSj  two  species  ostrea,  a  large  pinna  four  inches  long,  a 
cordium,  and  many  small  shells.  The  whole  deposit  indicates  shoal 
water  in  a  shore  deposit,  and  there  are  also  fragments  of  wood.  As  we 
descend  the  Jurassic  is  exposed  with  ostrea  and  B.  densus,  and  there  is 
an  enormous  development  of  the  red  arenaceous  beds,  making  a  thick- 
ness of  1,000  to  1,200  feet  or  more.  Near  the  middle  of  the  red  bed  is 
a  layer  of  gypsum  four  feet  in  thickness.  There  are  other  seams  or 
layers  of  gypsum,  each  with  partings  of  the  red  marl.  The  dip  is  quite 
variable,  at  one  place  29°,  at  another  15°,  and  again  7°. 

The  cretaceous  beds  differ  from  those  on  the  east  side  of  the  Wind 
Biver  mountains,  both  lithologically  and  paleontologically,  but  the 
Jurassic  and  red  deposits  are,  so  far  as  could  be  observed,  precisely 
alike  in  their  character  and  contents.  We  infer  from  these  facts  that 
all  these  formations  at  one  time  extended  continuously  over  the  entire 
divide  of  the  Rocky  mountains. 

As  we  descend  into  Jackson's  Hole  we  find  the  carboniferous  lime- 
stones with  their  usual  lithological  characters,  a  very  hard  brittle  yellow 
rock,  with  much  cherty  material,  inclining  12°  to  15°.  There  is  one 
thick  cherty  layer,  15  feet  thick,  dark  bluish  color,  inclining  12°.  We 
find  these  limestones  along  the  mountains  on  both  sides  of  Jackson's 
Hole,  but  the  central  portions  of  the  mountain  ridges  are  composed  of 
eruptive  rock. 

Near  Snake  river,  on  the  right  bank,  is  a  rather  low  range  of  hills, 
which  presented  the  appearance  at  a  distance  of  being  composed  of 
stratified  rocks.  On  examination  the  rocks  appear  to  be  a  bluish,  very 
hard  cherty  limestone,  apparently  carboniferous,  160  to  200  feet  thick, 
passing  up  into  a  compact  siliceous  gray  rock  with  a  reddish  tinge.  In  the 
limestone  are  numerous  fossils,  mollusca,  and  corals,  but  too  much  broken 
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and  obscure  to  determine.  On  the  left  side  of  Snake  river  I  saw  limestones 
charged  with  fossils,  especially  corals.  These  limestones  are  scattered 
promiscuously  along  the  flanks  of  the  lower  hills  and  ridges,  and  while 
in  many  places  they  are  in  part  or  entirely  removed  bj  the  erosive  action 
of  water,  the  evidence  is  clear  that  they  were  deposited  here  with  a 
thickness  fully  equal,  and  were  possessed  of  a  similar  character,  to  those 
on  the  eastern  slope  of  the  mountains.  The  valley  of  Snake  river  is 
broad,  fertile,  and  beautiful,  and  very  few  traces  of  the  tertiary  beds 
are  seen,  and  I  am  now  inclined  to  think  that  we  can  see,  to  a  very  great 
extent,  the  configuration  of  the  main  portion  of  the  Snake  river  basin 
as  it  was  prior  to  the  tertiary  period ;  for  the  tertiary  being  of  a  loose 
friable  material  was  easily  eroded  away,  leaving  along  the  banks  large 
areas  covered  with  it. 

June  18. — Crossing  over  Snake  river  we  ascend  the  pass  1,900  feet  above 
the  bed  of  Snake  Fork.  The  mountain  ridge  over  which  we  passed  could 
not  be  less  than  1,000  or  1,100  feet  higher,  so  that  these  mountains  are 
btween  9,000  and  10,000  feet  above  the  sea.  The  highest,  Teton,  was 
measured  with  the  sextant  and  made  to  be  about  10,000  feet.  All  along 
the  margins  of  the  ridges  we  see  a  plenty  of  the  blue,  cherty  carboniferous 
limestone;  also,  the  siliceous  rocks  which  lie  above,  and  a  great  many 
granitic  masses,  and  also  gray  micaceous  slates.  We  have  seen  much  of 
the  carboniferous  rock  along  our  road  to-day;  also  red  arenaceous  beds, 
with  now  and  then  an  erupted  ridge.  The  central  portions  of  the  moun- 
tains are  composed  entirely  of  the  eruptive  material. 

June  19. — We  travelled  nearly  due  north  20  miles,  down  Pierre's  fork 
into  Pierre's  Hole,  a  beautiful  valley  surrounded  by  mountains,  about  15 
miles  wide  and  30  long.  On  our  right  is  the  Teton  range,  composed 
entirely  of  eruptive  rocks,  with  a  general  inclination  west  or  a  little 
north  of  west.  It  would  seem  as  though  this  whole  valley  had  been 
formed  by  the  drainage  accumulating  in  a  fissure  of  the  upheaval,  for 
the  mountains  all  seem  to  incline  in  the  same  direction.  The  hills  are 
composed  in  part  of  a  sort  of  vesicular  trachyte,  exceedingly  porous, 
some  of  the  cavities  being  an  inch  in  diameter.  The  broad,  level  prairie 
is  composed,  to  a  large  extent,  of  well-worn  rocks,  basalts,  obsidians, 
granites,  &c. 

June  20. — We  continued  our  course  directly  north,  and  soon  began  to 
ascend  low  ridges  breaking  the  level  of  the  prairie.  These  ridges  extend 
down  from  the  mountains  on  each  side,  and  seem  to  give  shape  to  the 
valleys  of  the  multitude  of  little  streams.  We  have  here  and  there  an 
exposure  of  the  rocks,  which  are  undoubtedly  eruptive,  and  present  the 
appearance  of  stratified  deposits.  It  is  arranged  in  more  or  less  thin 
layers,  some  of  which  sound  under  the  hammer  like  clink- stone,  and 
quite  compact.  Sometimes  the  breakage  joints  or  clearage  are  vertical 
in  a  single  layer,  but  from  their  external  appearance  I  would  suppose 
the  banks  of  the  vertical  rocks  were  a  dark  gray  marly  limestone,  charged 
with  fossils.  There  is  also  a  good  deal  of  uniformity  in  its  composition, 
the  only  difference  being  that  some  of  it  is  more  compact  than  others. 
The  eruptive  material  in  this  valley  assumes  a  variety  of  form  ;  some  of 
it  has  a  black,  opaque  crystalline  appearance,  like  obsidian ;  then  a  sort 
of  sandstone,  easily  decomposing,  or,  as  it  were,  exfoliating ;  then  a  sort 
of  lava,  or  slag  j  then  a  vesicular  trachyte.  There  are  also  veins  of 
quartz,  sometimes  ribbon-like,  J  of  an  inch  wide.  The  greater  part  of 
these  rocks,  however,  would  seem  to  have  been  melted  or  heated  under 
comparatively  little  pressure.  These  rocks  predominate,  and,  indeed, 
comprise  almost  the  only  rocks  on  the  western  slope,  and  may  be  called 
a  brasalt  country.    Many  of  these  rocks  seem  to  yield  very  readily  to 
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the  decomposing-  agencies  of  the  atmosphere,  and  furnish  entirely  the 
soil  of  the  valley,  Which  is  quite  black  and  fertile,  sustaining  a  luxuri- 
ant growth  of  vegetation.  The  streams  that  issue  from  the  mountains 
are  very  numerous,  the  water  pure  as  crystal,  and  the  valleys  clothed 
with  rank  herbage  ;  but  the  timber,  which  fringes  the  little  streams  here 
and  there,  is  very  scarce.  There  are,  also,  many  beautiful  springs  and 
lakes. 

June  20. — We  passed  up  the  valley  of  the  Lake  Fork  and  crossed  the 
dividing  crest  of  the  mountains  to  the  Madison  Fork  of  the  Missouri. 
High  hills  of  eruptive  rock  surround  us  on  every  side,  with  now  and 
then  small  patches  of  limestone  along  their  sides,  inclining  at  various 
angles.  There  are,  also,  mica,  schist,  talcose  slates,  and  quartzose  lime- 
stones often  underlying  the  layers  of  eruptive  material,  and  conforming 
to  them  in  inclination,  which  is  from  30°  to  60°.  Many  of  the  ridges 
are  2,000  feet  or  more  above  us,  and  are  covered  with  snow.  The  Low 
pass  is  like  a  lawn — smooth  and  covered  with  grass,  with  a  large  super- 
ficial deposit  composed  of  the  rocks  in  the  vicinity.  It  is  plain  that  the 
eroding  agency  of  water  has  had  its  effect  in  smoothing  this  pass,  though 
it  has  not  formed  it.  It  is  undoubtedly  due,  to  a  great  extent,  to  a  break 
in  the  continuity  of  the  elevatory  force.  The  mountains  here  do  not 
seem  to  follow  any  fixed  lines  of  fracture,  or  in  fixed  direction,  but  to  be 
a  series  of  protrusions,  forming,  in  many  instances,  a  continuous  line 
for  a  great  distance ;  but  the  irregularity  of  the  outline  of  the  crest  is 
due,  to  a  great  extent,  to  the  irregularity  of  the  force  along  the  line  of 
continuity,  though  a  small  portion  may  be  due  to  atmospheric  agencies. 
The  facts  above  stated  are  true  from  the  fact  that  the  different  strata  of 
sedimentary  rocks,  which  must,  prior  to  the  upheaval  of  these  ridges, 
have  covered  the  surface,  lie  in  regular  order  of  sequence  outward  from 
the  ridges.  We  have  every  variety  of  volcanic  rocks  and  metamorphic 
conditions.  Washed  out  of  the  Madison  canon  and  scattered  over  the 
terraces  along  that  stream  are  every  variety  of  granitoid  rocks,  mica, 
slate,  hornblende,  &c.  There  is  every  variety  of  these  rocks,  depending 
upon  the  greater  or  less  predominance  of  some  constituent,  and  dissem- 
inated through  the  rock  are  seams  of  white  quartz.  None  of  the  red 
feldspathic  rocks  which  so  prevail  in  the  Black  Hills  are  seen  in  this 
region.  Along  the  rivers  are  a  series  of  terraces  which  are  covered  with 
boulders,  slightly  worn,  exhibiting  the  rock  character  of  the  mountains 
from  which  these  streams  take  their  rise.  As  we  descend  the  Madison 
we  find  that  the  valley  seems  to  pass  along  a  sort  of  anticlinal  axis,  and 
on  each  side  lofty,  nearly  vertical  walls  of  trachyte,  arranged  in  thick 
layers.  The  lower  portion  appears  to  yield  quite  readily  to  atmospheric 
agencies,  owing  to  the  ferruginous  matter  contained,  which  renders  it  a 
loosely  aggregated  mass  of  crystals  of  feldspar.  As  we  ascend  upward 
the  rocks  become  more  compact,  and  the  upper  layers  are  a  cellular  tra- 
chyte. In  some  places  the  upper  compact  beds  assume  a  columnar 
structure,  breaking  into  the  form  of  vertical  columns ;  these  break  in 
pieces  and  cover  the  sides  of  the  hills  with  masses  of  rock.  Lower 
down  on  the  Madison  we  find  layers  of  the  red  feldspar,  which  present 
the  appearance  of  stratified  beds  like  the  azoic  rocks,  with  an  inclina- 
tion in  the  same  direction  with  the  overlying  basaltic  rocks.  There  are 
numerous  seams  of  white  quartz,  also  trap,  running  across  the  country 
in  every  direction,  many  of  which  indicate  the  presence  of  gold-bearing 
rock.  The  summits  or  crests  of  the  high  mountains  are  ragged,  not 
from  erosions  since  upheaval,  but  owing  to  the  manner  of  the  upheaval. 
Each  peak  assumes,  to  a  certain  extent,  an  independent  uplift,  with 
layers  of  rock  inclining  around  from  every  side ;  and  yet  it  is  by  a  series 
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of  these  peaks  connected  together,  more  or  less,  which  forms  a  range. 
Wherever  these  peaks  or  groups  of  peaks  are  separated  a  short  distance 
a  low  point  is  made  in  the  range,  which  gives  passage  to  streams.  Very 
many  of  these  low  passes  have  no  streams  issuing  from  them  at  this  time. 
The  Madison  forms  a  canon  by  cutting  through  one  of  these  lofty  ridges 
at  the  upper  portion  of  the  Burnt  Hole,  and  a  second  one  at  the  lower 
end  of  the  same  valley.  Still  below  the  feldspar  beds  and  near  the 
junction  of  the  Three  Forks  of  the  Missouri  we  have  beds  of  exceedingly 
slaty  character,  inclining  at  angles  of  31°  and  passing  down  into  the 
granitoid  rocks  below. 

In  the  valleys  of  these  streams  are  a  series  of  marls  and  marly  sands 
and  conglomerates,  precisely  like  the  upper  beds  of  the  White  Eiver  ter- 
tiary. These  marls  are  mostly  of  a  flesh  color,  sometimes  assuming  the 
texture  of  a  quartzose  sandstone.  Its  greatest  thickness  in  this  region 
is  about  200  feet,  and  not  conforming  to  the  carboniferous  rocks  beneath, 
but  inclining  in  the  same  direction  about  8°. 

The  carboniferous  rocks  are  largely  developed  in  this  region,  and 
incline  at  very  large  angles  from  the  mountains.  The  lower  part  of 
these  limestones  have  been  so  affected  by  heat  that  the  stratification  has 
been  very  nearly  obliterated,  and  presents  a  most  rough  appearance. 
Above  this  is  a  bed  which  is  undoubtedly  carboniferous  limestone 
changed,  but  which  now  very  much  resembles  basalt  but  contains  more 
arenaceous  matter,  and  to  have  had  the  stratification  but  partially 
changed.  From  the  Three  Forks  these  limestones  extend  westward,  or 
south  westward,  about  20  to  25  miles,  and  then  extend  northward  toward 
the  gate  of  the  mountains  along  the  Missouri.  It  also  extends  to  the 
northwest  to  a  range  of  mountains,  in  which  is  the  Blackfoot  Pass  of 
Lewis  and  Clarke. 

July  3. — Visited  the  plateau,  mentioned  by  Lewis  and  Clarke,  between 
the  mouths  of  the  Gallatin  and  Madison.  It  is  along  flat  ridge  of  lime- 
stone, representing  the  portion  of  the  inclined  rocks  which  form  the  left 
side  of  the  canon  below. 

The  rocks  on  that  side  incline  24°,  continuing  far  on  the  distant  hills. 
The  base  of  this  small  ridge  is  a  bluish  cherty  limestone,  sometimes  yel- 
lowish, very  compact  or  hard,  breaking  into  fragments  just  like  the  car- 
boniferous limestones  before  seen.  Dip  33°.  This  bed  corresponds  with 
a  portion  of  the  right  side  of  canon  next  to  the  water.  There  are  traces 
of  abundant  fossils,  as  broken  crinoidal  remains  and  other  mollusca.  It 
weathers  so  as  to  expose  upon  its  sides  small  flinty  masses  or  chert. 
This  bed  passes  up  into  a  light  gray  limestone  with  drusy  cavities,  and 
breaking  into  irregular  fragments  in  the  direction  of  stratification,  a 
form  of  fracture  common  to  the  carboniferous  rocks.  The  dip  of  this 
bed  is  31°.  Obscure  traces  of  fossils  are  seen.  These  layers  continue  on 
up,  divided  by  thin  partings ;  others  are  solid,  from  6  to  20  feet  in  thick- 
ness. Then  comes  a  bed  without  distinct  lines  of  stratification,  often 
assuming  the  form  of  a  sort  of  conglomerate  with  masses  of  limestone 
on  all  sides,  cemented  together  with  sulphate  of  lime,  dip  20°.  There 
is  then  a  return  to  the  former  condition  of  a  yellow  limestone.  It  is 
full  of  dog-tooth  spar  and  seams  of  crystalline  matter.  I  should  esti- 
mate the  limestone  to  be  about  500  feet  in  thickness. 

On  the  right  side  of  the  Gallatin,  and  dipping  eastward  from  the 
canon,  at  an  angle  of  8°,  is  a  bed  of  yellow  gray  sandstone  and  marl. 
It  does  not  quite  conform  to  the  carboniferous  limestone,  though  dipping 
in  the  same  direction.  The  Gallatin  Fork,  from  its  mouth  to  the  point 
where  it  issues  from  the  mountains,  is  about  50  miles,  flowing  through 
a  beautiful  valley  well  fringed  with  cottonwood  trees,  mostly  bitter  cot- 
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tonwood.  The  upper  portion  of  this  valley  has  been  most  beautifully 
smoothed  by  the  erosive  action  of  water,  leaving  a  space  between  the 
base  of  the  mountain  ridges  and  the  upturned  edges  of  the  sedimentary 
rocks  of  20  or  30  miles  which  is  smooth  like  a  lawn.  The  carboniferous 
rocks  present  a  series  of  monoclinals  of  the  most  interesting  character. 
Underneath  them  are  a  series  of  rocks  which  seem  to  represent  the 
Potsdam  sandstone.  It  is  the  most  variable  series  which  I  have  yet 
seen.  In  order  of  descent  we  have  a  reddish,  rust-colored  rock,  mostly 
fine-grained,  compact,  quartzose,  siliceous,  almost  the  appearance  of  a 
metainorphic  rock.  It  is  sometimes  made  up  of  an  aggregation  of  grains 
of  quartz.  Beneath  are  a  series  of  thin  strata  of  dark  steel  gray  micace- 
ous sandstone,  sometimes  becoming  a  fine  aggregation  of  water-worn 
pebbles  and  dark  brown  clay  slate  gradually  passing  down  into  what 
appears  to  be  a  true  eruptive  rock,  with  vertical  seams  of  white  quartz 
running  through  it.  I  am  inclined  to  think  that  the  erupted  rocks  have 
been  thrust  in  between  the  partings  of  rock,  so  that  we  have  a  bed  of 
eruptive  rock,  and  then  a  layer  of  the  sandstone,  and  so  on  alternating. 

From  the  Gallatin  we  passed  up  one  of  the  little  forks  emptying  into 
that  river,  over  carboniferous  rocks,  on  to  the  source  of  Smith's  or 
Kame's  river,  which  empties  into  the  Missouri  below  the  gate  of  the 
mountains.  Beaching  the  vicinity  of  the  mountains  we  find  that  the 
basaltic  or  eruptive  rocks  prevail  to  a  very  large  extent  over  all  others. 
On  a  little  branch  flowing  into  Smith's  river  near  its  source,  we  find  a 
dark  steel  brown  bed,  50  feet  in  thickness,  a  fine  conglomerate  at  base, 
but  gradually  growing  coarse  until  toward  the  summit  it  is  composed  of 
large  angular  blocks  of  mixed  gray  basalt,  aggregated  with  a  reddish 
material.  The  beds  dip  northeast  45°.  The  imbedded  masses  are  more 
or  less  water-worn.  This  bed  seems  to  continue  a  long  distance,  and  is 
sometimes  vertical,  sometimes  the  pebbles  are  as  much  worn  as  those  of 
the  little  streams,  and  it  seems  to  me  that  they  have  been  changed  since 
deposition,  for  they  now  partake  much  of  the  color  and  character  of  the 
matrix,  except  that  they  are  much  harder.  The  basaltic  rocks  along  our 
route  are  developed  to  an  enormous  extent  and  present  every  variety  of 
texture,  that  which  yields  readily  to  atmospheric  agencies  predominating. 

July  6. — Passing  along  the  Smith's  river  I  saw  this  series  of  curious 
sombre,  apparently  basaltic  rocks,  which,  except  for  their  structure  and 
color,  I  would  regard  as  cretaceous  or  tertiary.  The  whole  series  are 
arrayed  in  beds  of  marl  with  more  or  less  compact  layers  of  harder  rock 
which  project  out  the  same  as  in  those  formations.  In  these  upper  beds 
I  found  fragments  of  wood  and  in  the  uppermost  bed  were  fragments  of 
leaves  which  I  cannot  but  regard  as  of  tertiary  age,  and  that  the  whole 
series  of  beds  have  been  greatly  affected  by  heat  so  that  the  lowest  beds 
have  been  entirely  changed.  Passing  up  the  mountain  we  found  our- 
selves in  a  synclinal  basin  with  the  strata  dipping  at  a  low  angle,  those 
at  the  southeast  at  an  angle  varying  from  30°  to  60°,  apparently  passing 
through  the  different  formations  from  tertiary  to  carboniferous.  The 
rocks  do  not  show  so  many  signs  of  heat  as  heretofore.  Our  course  has 
been  direct  north  and  mostly  through  carboniferous  rocks  dipping  about 
southeast  at  an  angle  of  20°.  There  is  in  the  canon  that  we  passed 
through  at  least  1,000  feet  of  limestone  exposed,  and  as  we  leave  the 
caiion  northward  we  find  200  to  300  feet  of  red  marly  limestones  much 
like  the  red  deposits  we  have  before  met  with,  only  harder.  These  rocks 
are  peculiar,  differing  from  any  before  seen.  They  pass  from  a  red  loose 
slate  down  into  a  compact  clay  slate,  gradually  varying  from  a  deep  red 
to  black  thin  slates,  becoming  more  and  more  compact  as  we  descend 
until  they  appear  to  be  a  melted  rock,  and  the  joints  are  so  close  that 
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they  separate  the  whole  mass  into  small  fragments.  The  rock  does  not 
effervesce  at  all  with  sulphuric  acid,  but  is  of  a  very  compact  texture. 
In  regard  to  the  age  of  these  beds  I  can  form  no  exact  idea,  no  fossils 
being  seen,  though  frequent  sun  cracks  are  seen  upon  the  surface  of  the 
slates. 

July  7. — We  traveled  about  25  miles  to-day  nearly  due  north,  over 
upheaved  slates.  We  passed  from  the  head  of  Little  Green  river  on  to 
the  source  of  Smith's  Fork,  and  in  this  valley  we  find  remnants  of  a  recent 
deposit  like  the  tertiary  as  seen  about  the  valley  of  the  Three  Forks. 
Occasionally  basaltic  rocks  are  revealed  underneath  the  slates  where 
the  stratification  is  nearly  obliterated.  Near  the  stream  is  a  large  devel- 
opment of  granitoid  rock.  Along  the  flanks  of  the  mountains  we  see 
the  carboniferous  limestones  dipping  59°.  Indeed,  the  greater  portion 
of  the  lofty  hills  around  are  composed  of  carboniferous  limestones,  red 
and  black  slates,  with  now  and  then  granitoid  rocks. 

Throughout  the  valley  of  Smith's  Fork  and  to  some  extent  in  the  high 
mountainous  hills  the  recent  yellow  marl  deposit  is  quite  conspicu- 
ous. It  is  evident  that  it  has  been  well  developed  in  this  region,  but 
removed  to  a  great  extent  by  erosion.  All  through  the  valleys  of 
the  mountains  we  find  an  excellent  soil  and  a  good  growth  of  vegeta- 
tion. Descending  Smith's  river  we  find  that  it  cuts  its  way  through 
immense  canons  of  carboniferous  limestones,  with  numerous  ejections, 
however,  of  eruptive  rocks.  Ascending  the  high  divide  1,000  feet,  which 
separates  Smith's  Fork  from  the  Missouri,  we  have  an  extensive  view  of 
the  gates  of  the  mountains,  the  main  range  of  the  mountains  far  to  the 
northwest,  and  the  broad  extensive  plain  to  the  north  and  northeast 
through  which  the  Missouri  winds  its  tortuous  course.  The  whole  plain 
is  covered  with  high  plateaus,  in  part  upheaved  areas,  but  mostly  rem- 
nants left  after  erosion.  The  lower  mountains  that  surround  this  great 
Missouri  valley  are  undoubtedly  composed  for  the  most  part  of  carboni- 
ferous rocks  with  here  and  there  eruptions  of  melted  material.  As  we 
descend  into  the  plain  a  series  of  reddish  areno-siliceous  rocks  prevail, 
which  I  suppose  are  the  equivalents  of  the  red  arenaceous  deposits  so 
often  mentioned  in  other  portions  of  this  report.  Their  lithological  charac- 
ters are  somewhat  changed,  but  their  position  is  very  nearly  the  same. 
Along  the  gate  of  the  mountains  the  carboniferous  rocks  flank  the 
mountains,  the  central  portions  of  which  are  eruptive  granitoid  rocks, 
mica,  slate,  &c.  These  soon  disappear  and  for  50  miles  the  river  flows 
through  these  red  siliceous  rocks  dipping  at  a  very  small  angle.  Beach- 
ing the  falls  of  the  Missouri  we  see  there  a  variegated  series  of  marls 
and  sands  1,000  to  1,200  feet.  The  falls  of  the  Missouri  are  formed 
by  the  passage  of  the  Missouri  through  thin  red  Jurassic  (?)  rocks, 
the  strata  dipping  from  1°  to  3°.  Commencing  at  the  upper  end,  the 
first  fall  or  rapid,  as  it  might  well  be  called,  is  about  5  feet,  and 
formed  of  thin  compact  dull  reddish  brown  arenaceous  limestones  18 
inches  to  2  feet  in  thickness,  with  thin  intercalations  of  marl.  The 
bed  of  the  Missouri  above  is  formed  of  a  layer  of  reddish  brown  are- 
naceous limestone  with  a  tendency  to  laminations,  in  some  portions 
compact.  The  sides  of  the  channel  are  nearly  vertical,  and  are  com- 
posed of  alternate  beds  of  sandy  marl  and  arenaceous  limestone  of  a 
reddish  brown  color,  then  a  light  gray  and  rust  brown  sandstone,  the 
rust  brown  sandstone  being  quite  hard,  while  the  light  gray  sand  yields 
readily  to  atmospheric  influences.  As  we  pass  below  the  falls,  these 
rocks  show  a  vertical  front  of  40  feet,  with  some  layers  of  very  hard  clay 
slate  with  indistinct  vegetable  remains.  One  leaf  has  the  appearance 
of  a  Jurassic  fern.     On  the  left  side  the  rocks  dip  3°,  and  the  layers  that 
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form  the  bed  of  the  river  about  the  26-foot  falls  soon  form  the  bed  of 
the  river  below.  These  roeks  continue  until  we  reach  a  point  below  the 
falls,  but  prior  to  that  time,  distant  from  the  channel  of  the  stream  we 
begin  to  see  the  overlapping  edges  of  the  cretaceous  rocks,  and  when 
we  reach  Fort  Benton  we  find  them  800  feet  in  thickness.  They  here 
assume  the  form  of  black  plastic  laminated  clay,  with  numerous  calcare- 
ous concretions  containing  numerous  cretaceous  fossils.  The  surface  of 
the  country  is  gashed  up  into  numerous  ravines  and  gullies,  rendering 
the  traveling  almost  impossible.  The  yielding  nature  of  No.  2  renders 
the  formation  very  susceptible  to  atmospheric  influences. 

From  Fort  Benton  we  crossed  the  prairie  country  in  an  easterly  direc- 
tion not  far  from  the  foot  of  the  mountains.  We  find  the  cretaceous 
beds  predominate  with  here  and  there  indications  of  eruptive  rocks,  and 
we  know  that  the  mountains  that  surround  us  on  every  side  are  very 
largely  composed  of  that  material.  The  country  is  covered  with  saline 
lakes,  which  add  much  to  the  desolateness  of  the  scenery.  We  have 
near  the  Arrow  creek  a  bed  of  erupted  material  thrust  between  cretace- 
ous rocks,  which  presents  a  vertical  wall  of  150  to  200  feet  at  one  point 
and  then  suddenly  ceases.  These  small  centers  of  effusion  of  melted 
rock  seem  to  cover  this  whole  region.  The  most  conspicuous  examples 
of  ejected  material  are  the  Square  Buttes,  which  is  a  general  name  for 
numerous  peaks  with  broad  flat  upper  surfaces  and  with  a  tendency  to 
a  lofty  square  columnar  form.  The  cretaceous  rocks,  so  far  as  I  can  see, 
seem  to  extend  quite  closely  up  to  the  mountain  elevations,  and  every- 
where present  the  lithological  character  of  No.  2.  ArroAV  creek  is  a 
small  stream  with  a  narroAV  fringe  of  cottonwood,  surrounded  with  high 
bluffs  forming  very  rugged  features,  properly  called  Bad  Lands.  On 
Arrow  creek  I  found  ammonites,  cardium,  baculites,  inoceramus,  &c. 
The  cretaceous  rocks  in  this  region  seem  to  belong  entirely  to  No.  2, 
though  Nos.  1  and  2  may  be  included.  It  is  mostly  a  black  plastic  clay 
with  now  and  then  a  bed  of  sandstone.  The  igneous  rocks  in  this  region 
show  very  distinctly  the  origin  of  the  vast  quantities  of  saline  matter 
which  covers  the  ground  and  mingles  with  the  waters  of  the  streams. 
These  rocks  seem  to  contain  large  quantities  of  this  saline  material,  which 
gathers  upon  their  surface,  giving  to  the  igneous  peaks  a  whitish  appear- 
ance. This  may  account  for  the  great  quantities  of  it  which  pervades 
the  formations  in  the  west. 

Along  the  Judith  river  the  cretaceous  rocks  are  well  developed,  and 
near  the  base  of  the  Judith  mountains  the  sandstone  which  is  so  con- 
spicuous along  the  Missouri  is  seen.  It  is  so  elevated  as  to  form  long, 
high,  nearly  vertical  ridges,  which  are  covered  to  some  extent  with  pines. 
The  terraces  along  the  Judith  are  quite  remarkable.  From  the  lower 
terraces  along  the  immediate  bottom  you  rise  150  to  200  feet  to  a  broad 
plateau  as  level  as  a  floor,  one  to  four  miles  wide,  then  to  another  50  to 
150  feet  high,  but  still  bearing  marks  of  erosion.  Looking  along  down 
the  valley  of  the  Judith,  the  country  presents  a  very  level  surface,  as  if 
it  had  been  smoothed  by  some  agency  that  had  acted  with  the  utmost 
regularity.  As  we  come  into  the  vicinity  of  the  Judith  mountains,  the 
variegated  rocks  belong  to  the  Jurassic  and  red  or  triassic  (?)  series. 
There  are  also  carboniferous  rocks,  with  some  quite  well  preserved  fos- 
sils. The  central  portions  are  composed  of  the  igneous  rocks,  but  would 
not  occupy  a  large  area  on  the  map. 

Leaving  the  Judith  river  and  proceeding  toward  the  sources  of  the 
Muscleshell,  we  again  pass  over  cretaceous  rocks  for  a  long  distance. 
On  a  little  branch,  west  of  the  Muscleshell  about  25  miles,  a  thick  bed 
of  sandstone  makes  its  appearance,  forming  a  sort  of  wall  along  the 
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right  bank  of  the  stream.  We  begin  also  to  see  isolated  ridges  or  buttes 
of  the  lignite  tertiary,  the  beds  dipping  abont  2°  to  the  northeast.  Just 
before  reaching  the  Muscleshell  we  pass  over  a  large  developement  of 
cretaceous  No.  4,  with  baculites,  ammonites,  &c,  in  great  numbers. 
Along  the  Muscleshell  the  country  on  the  left  side  seems  to  be  all  cre- 
taceous, while  on  the  right  side  high  ridges  of  tertiary  covered  with  pines 
form  the  divide  between  the  Missouri  and  Yellowstone.  We  traveled 
for  nearly  50  miles  almost  within  sight  of  the  valley  of  the  Yellowstone. 
The  cretaceous  rocks  appear  here  and  there  in  the  valleys  of  the  streams 
until  we  come  nearly  opposite  Fort  Sarpy,  where  the  tertiary  beds  occupy 
the  country  in  full  force.  From  thence  to  the  mouth  of  the  Yellowstone 
we  have  described  a  similar  region  in  other  portions  of  this  report.  We 
passed  near  the  dividing  ridge  between  the  Missouri  and  Yellowstone, 
and  a  more  bleak  and  barren  region  could  not  well  be  found.  The  numer- 
ous little  streams  flow  from  each  side  into  the  two  great  rivers,  cutting 
deep  valleys  through  the  comparatively  yielding  material,  so  that  the  sur- 
face is  rugged  in  the  extreme.  In  the  latter  part  of  summer  and  autumn 
the  water  is  very  scarce,  and  often  for  several  days'  journey  we  find  it 
only  in  standing  pools.  Very  little  timber  is  seen,  and  that  is  of  a  most 
stunted  kind.  From  the  highest  part  of  the  dividing  ridge  many  springs 
of  water  of  excellent  quality  issue  forth,  but  are  soon  lost  in  the  dry 
desert  land  below.  Beds  of  marl,  sand,  sandstone,  &c,  with  more  or 
less  numerous  beds  of  lignite,  silicified  wood,  vegetable  impressions;  all 
these  are  seen  in  numerous  localities,  and  it  would  be  but  repetition  to 
redescribe  them,  so  vast  a  region  is  covered  with  the  formation,  and  so 
little  variation  does  it  present. 

Everywhere  in  the  western  country,  so  far  as  my  observations  have 
extended,  I  have  noticed  to  a  greater  or  less  extent  the  operations  of 
those  agencies  that  have  produced  the  superficial  deposits.  From  the 
sources  of  the  Missouri  river  down  to  its  mouth  they  may  be  regarded 
as  one  grand  system  of  operations  on  a  great  scale,  and  I  shall  treat  this 
subject  more  fully  in  another  portion  of  this  report. 
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Sections  of  lignite  tetiary  beds  along  slopes  of  Big  Horn  mountains— Tul- 
lock's  creek— Rosebud— Wolf  mountains— Clear  Fork  of  Powder  river— 
Sweetwater  and  Devil's  Gate— Wind  River  valley— Little  Popo  Agie — 
Foot  slopes  of  western  side  Big  Horn  mountains— Gypsum  deposits- 
Ragged  peak— Stinking  creek — Gray  Bull  creek— Clark's  Fork— Clark's 
pass— Hot  Spring  creek — Valley  of  the  Yellowstone  river— Henry's 
Caches  hills. 

Geological  notes  by  C.  M.  ffines,  M.  D.,  attached  to  Lieutenant  H.  E.  May- 
nadier's  command,  1859-60,  from  time  of  separation  of  the  commands  on 
TulloclJs  creek,  to  Captain  Raynolds's  trail,  near  the  head  of  the  Crazy 
Woman's  Fork  of  Powder  river. 

September  3. — Section  1.  Location:  Detached  ridges  of  the  foot-slopes 
of  the  Big  Horn  mountains,  and  southwestern  rim  of  the  Great  Lignite 
Tertiary  basin. 

Beginning  at  the  base  we  have: 

1.  Gray  sandstone. 

2.  Yellow  marl. 

3.  Thin  layer  of  lignite,  8  inches. 

4.  Bluish  gray  marl. 

5.  Light  yellow  sandstone,  from  6  to  8  feet. 

6.  Yellow  marl. 

7.  Lignite. 

8.  Bluish  gray  marl. 

9.  Sandstone,  from  2  to  4  feet. 

10.  Summits  of  hills  covered  with  porphyritic  pebbles,  rough  agates, 
variegated. 

September  4. — Tulloek's  creek.  Character  of  the  country  same  as 
yesterday.  Hills  lower  on  the  west,  or  left  bank  of  the  creek.  First 
appearance  of  Bad  Lands.  Portions  of  the  bed  of  the  creek  covered 
with  an  alkaline  efflorescence.     Water,  alkaline. 

September  7. — Traveled  up  Tullock's  creek,  and  to-day  up  its  east 
fork.  Appearance  of  the  country  from  the  4th  to  this  day  (7th)  the  same. 
Part  of  the  country  traveled  over  to-day  was  rolling  prairie.  In  the 
afternoon  red  hills  first  appeared;  lignite,  &c.  Could  not  get  a  good 
section  to-day.  This  day  began  the  ascent  to  the  divide  between  Tul- 
lock's creek  and  the  Bosebud.  The  ascent  was  gradual.  At  the  highest 
point  of  the  divide  we  have — 

Section  2. — 

1.  Yellow  sandstone,  2  feet. 

2.  Ferruginous  marl,  (fine.) 

3.  Lignite,  3  feet. 

4.  Bluish  gray  marl. 

5.  Yellow  sandstone,  (rather  fine,)  from  5  to  6  feet. 

6.  Ferruginous  marl. 

7.  Lignite,  2  to  3  feet. 

8.  Bluish  gray  marl. 

9.  Yellow  sandstone,  coarse  and  broken. 
10.  Bed,  baked  clay. 
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The  descent  to  the  Eosebud  was  gradual,  with  a  dark  soil. 

Section  3.  (Left  bank  of  the  Eosebud.)  The  same  formation  exists 
here  that  we  found  on  the  hills,  near  the  Yellowstone,  on  the  day  that 
we  first  saw  that  stream. 

1.  Thick  layer  of  gray  sandstone,  5  to  G  feet. 

2.  Yellow  marl,  (light.) 

3.  Compact  gray  grit,  tinged  with  yellow,  approaching  sandstone. 

4.  Yellow  sandstone,  1  foot. 

5.  About  15  feet,  same  as  No.  3,  fine  grit  with  thin  and  broken  layers  of 
dark  brown  sandstone,  the  stria  being  interrupted ;  on  top  of  this  was — 

6.  Yellow  sandstone,  2  feet,  the  whole  mass  having  a  dip  to  the  north- 
northwest,  standing  detached  from  the  surrounding  rolling  hills,  and 
having  an  eroded  or  washed?  appearance.  Close  to  the  main  portion 
were  several  cone-shaped  prominences,  similar  in  formation  to  the  first 
mentioned,  having  also  the  washed  appearance. 

September  9. — Wolf  mountains. 

Section  4.  Eight  bank  of  the  Eosebud.  The  same  general  features 
as  on  Tullock's  creek,  excepting  that  the  tops  of  the  mountains  present 
a  beautiful  pink  or  carmine  color;  the  surface  of  the  hills  being  covered 
in  some  places  with  the  broken  and  detached  pieces  of  stone  and  burnt 
clay  to  the  depth  of  40  or  50  feet.  Mingled  with  the  pink  is  sandstone, 
some  of  it  in  a  pnlverulent  form,  and  other  portions  again  having  a  scori- 
ated  appearance.  The  lignite  in  this  vicinity  approaches  more  nearly  to 
coal,  and  the  beds  increase  in  depth. 

September  11.— Descent  to  Tongue  river  from  the  Eose  Bud.  Scoria 
near  the  Wolf  mountains.  Foot-slopes  of  the  mountain  covered  with 
jagged  and  broken  rock,  the  mass  of  rock  vertical  and  fissured.  Shales. 
A  drift  of  gravel  2  feet  in  depth  in  the  valley  of  Tongue  river.  Sand- 
stone and  yellow  marl. 

September  1G. — Section  G.  East  Fork  of  Tongue  river,  (portion  of.) 
Bad  Lands,  (tertiary,)  also  the  Clear  Fork  of  Powder  river.  Outcrop 
of  lignite  of  better  quality  than  any  before  seen.  Bed  of  Clear  Fork, 
variegated  stone.  Along  the  valley  of  this  stream  we  found  petrifac- 
tions in  abundance.  Large  trunks  of  trees,  whole  stumps  or  roots  in  a 
complete  state  of  petrifaction.  At  various  points  along  this  stream  we 
found  large  masses  of  fossil  shells,  specimens  of  which  were  procured. 

For  some  distance  above  our  first  camp  on  the  Clear  Fork,  to  the  junc- 
tion with  Powder  river  proper,  there  is  a  thick  outcrop  of  coal  (lignite?) 
of  the  depth  of  6  feet  or  upward,  somewhat  resembling  Cumberland 
coal,  but  of  looser  texture  and  containing  less  bitumen,  (any?)  I  tested 
this  to  ascertain  its  value  as  fuel,  and  found  it  of  slow  ignition,  and 
burning  with  a  clear  flame.  I  have  no  doubt  that  this  is  the  best  speci- 
men of  coal  as  yet  found  north  of  the  Platte  in  Nebraska  Territory,  and 
have  no  hesitation  in  saying  that  it  may  be  used  as  fuel. 

September  19. — Clear  Fork.  Eight  miles  below  our  yesterday's  camp 
we  discovered  this  strata  of  coal  (lignite)  on  fire.  Considerable  smoke 
issued  therefrom  having  a  strong  sulphurous  smell.  The  heat  at  this 
point  was  so  intense  that  we  could  not  stand  with  comfort  within  20  feet 
from  whence  the  smoke  issued.  A  thick  layer  of  sandstone,  lying  imme- 
diately above  it  4  feet,  was  completely  calcined.  From  this  point,  at  the 
same  elevation,  to  some  distance  below  the  mouth  of  the  Clear  Fork,  I 
noticed  the  red  color  given  to  the  banks  by  the  burning  out  of  this  coal 
bed.  Here  and  there  were  portions  which  had  escaped.  The  origin  of 
the  fire  I  was  unable  to  account  for,  unless  it  contains  within  itself  the 
elements  of  spontaneous  ignition. 
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September  20. — Bed  hills  on  both  sides  of  the  stream. 

1.  Lignite,  (or  coal,)  burnt  out,  (red.) 

2.  Bluish  gray  marl. 

3.  Yellow  sandstone. 

4.  Yellow  marl. 

5.  Lignite. 

6.  Bluish  gray  marl. 

7.  Yellow  sandstone. 

To-day  we  camped  first  on  the  main  Powder  river.  The  same  order 
of  sequence  continues  up  the  main  Powder  river  for  a  distance  of  35 
traveled  miles.  At  this  point  I  found  a  red  sandstone,  (baked  clay?) 
containing  traces  of  fossil  leaves.  This  material  covered  an  area  of 
about  300  yards  on  the  left  bank  of  the  river,  and  appeared  to  be  uncon- 
nected with  any  of  the  strata  surrounding  it.  It  was  about  2  feet  above 
the  river  bed,  and  was  not  noticed  at  any  other  point.  Passing  this,  I 
found  that  the  same  formation  existed  to  the  mouth  of  the  Crazy 
Woman's  fork,  and  up  that  stream  to  the  foot-slopes  of  the  Big  Horn 
mountains  as  found  at  the  mouth  of  the  Clear  Fork. 

I860. — Descent  from  Willow  springs  by  Horse  creek,  to  Independence 
Bock  on  the  Sweetwater. 

1.  Sandstone. 

2.  Flesh  colored  marl,  compact  and  granular  coarse  grit. 

South  mountain,  on  the  right  bank  of  the  Sweetwater,  has  all  the 
characteristics  of  the  Laramie  range.  The  range  of  hills  on  the  left  bank 
are  of  coarse  granite,  denuded,  horizontal  stria,  and  vertically  fissured. 
Portions  near  Independence  Bock  honey-combed  and  loosely  arranged. 
At  the  passage  of  the  Sweetwater  through  the  Devil's  Gate,  we  have 
coarse  granite,  rising  to  the  height  of  from  200  to  250  feet  above  the 
surface  of  the  water,  having  vertical  basaltic  columns  from  2  to  4  feet 
thick  running  through  and  at  right  angles  to  the  mass.  Dispersed 
through  this  basalt  are  veins  of  quartz  from  J  to  2  inches  thick,  gener- 
ally running  in  a  diagonal  direction  to  the  basaltic  columns. 

May  20. — Section  of  a  butte  isolated,  and  near  the  southern  rim  of 
the  Wind  Biver  valley.  This  butte  is  a  fair  representation  of  the 
Sweetwater  valley. 

1.  A  thick  layer  of  coarse,  gray  sandstone. 

2.  Grayish,  white  or  chalk  color,  with  2  or  three  streaks  of  a  reddish 
brown  color  running  through.  Strata,  horizontal.  The  height  of  this 
butte  is  from  150  to  200  feet  above  the  plain. 

Wind  River  valley. — The  Little  Popo  Agie.  This  stream  makes  its 
exit  from  the  mountains  through  a  canon  of  red  (pink)  stone.  In  the 
valley  we  have — 

1.  A  pink  line  from  6  inches  to  1  foot. 

2.  Light  blue  marl. 

3.  Light  gray  marl. 

4.  Brown  sandstone;  and 

■  5.  A  drift  of  calcareous  concretions,  white.     Above  this  comes  the  butte 

above  mentioned. 

May  25. — Foot-slopes  of  the  western  range  of  the  Big  Horn  moun- 
tains. High,  rolling  hills  and  long  slopes.  Ascent  to  the  mountains 
was  gradual.     From  the  base  of  the  mountains  upwards,  I  found — 

1.  White  or  grav  marl. 

2.  Pink. 

7    G  R 
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3.  Greenish. 

4.  Pink. 

5.  Sandstone. 

6.  White  or  gray. 

7.  Pink,  with  pebbles  of  various  hues. 

8.  A  white  or  gray  marl. 

9.  A  thick  layer  of  pink.     All  the  foot-hills  presenting  this  appearance. 

Passing  over  a  small  plateau  before  reaching  the  main  hills,  I  found 
large  quantities  of  mica,  reddish  brown  sandstone,  spherical,  basaltic 
boulders,  having  the  appearance  of  iron.  Upon  being  broken,  the  inside 
presented  a  much  lighter  appearance  than  the  portion  exposed  to  the 
weather,  its  color  being  dark  gray.  Lying  among  and  mixed  with  these 
was  a  pink  stone,  with  views  of  quartz,  and  mica  granite  running  through. 
The  surface  at  this  point  was  covered  with  variegated  pebbles. 

There  is  also  a  soft  ferruginous  sandstone.  In  the  mountains  the  top 
mass  presents  a  light  pink  of  sandstone  and  gravel  in  mass,  as  though 
thrown  together  promiscuously.  There  is  also  a  layer  of  lime  concre- 
tions containing  fossil  shells;  a  rather  inferior  specimen  was  obtained 
on  account  of  its  being  inaccessible  where  this  was  exposed. 

Yellow  and  pink  earths  are  mixed  with  the  stone  in  the  hills.  Highest 
points  of  the  hills  I  found  to  consist  of  clay  slate  with  vertical  fissures, 
and  a  mass  of  dark  gray  or  iron-colored  rock,  having  a  peculiar  reso- 
nance, or  ringing  sound,  upon  being  struck  with  a  hammer.-  Soil  in  the 
valleys  of  a  dark  brown. 

May  28. — First  camp  on  the  Big  Horn  after  crossing  the  first  range 
of  mountains. 

1.  Bed  stone  at  base. 

2.  A  thick  bed  of  gypsum,  10  to  15  feet. 

3.  Sandstone. 

A  short  distance  from  our  camp  and  across  the  river  is  a  red  butte. 
The  water  here  has  a  pinkish  or  light  brick-color  after  a  rain. 

Yesterday's  (27th)  travel  was  from  the  mountain  range  to  the  valley, 
where  our  camp  of  the  28th  w^as  pitched.  The  foot-hills  in  this  day's 
travel  were  composed  of  a  mass  of  dark  blue  or  brown  slate  in  fine 
pieces,  with  some  indications  of  lignite,  (very  impure  and  uncertain.) 

June  1. — Location  opposite  and  west  of  the  Ragged  Peak  of  the 
east  range  of  the  Big  Horn  mountains  from  base. 

1.  Sandstone. 

2.  Lignite,  very  impure. 

3.  Bluish  gray  marl. 

4.  Yellow  marl. 

5.  Lignite. 

6.  Bluish  gray  sandstone,  very  soft,  6  feet. 

7.  Yellow  marl,  with 

8.  A  thin  streak  of  lignite. 

June  2. — 

1.  Bluish  gray  marl. 

2.  Yellow  marl,  and  at  top  about  20  feet  of  a 

3.  Reddish  brown  sandstone.     On  the  highest  point 

4.  Broken  clay  slate  and  concretions. 

June  4. — Near  No-wood  creek  : 

1.  Yellow  marl. 

2.  Pink  line.  ' 
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3.  Gray  marl. 

4.  Sandstone. 

This  is  repeated.     The  red  lines  in  the  second  course  above  are  much 
thinner,  and  all  the  strata  horizontal.     Pebbles  on  surface. 
June  5. — 

1.  Gray  marl. 

2.  Gray  sandstone. 

3.  Yellow  marl. 

4.  Pink  line. 

First  part  of  to-day's  travel  soil  dark  brown,  with  fine  pieces  of  clay 
slate. 
June  7. — Between  Gray  Bull  and  Stinking. 

1.  Bluish  gray. 

2.  Gray  sandstone. 

3.  Pink  line. 

4.  Bluish  gray. 

5.  Yellow  marl. 

6.  Sandstone — repeated. 

June  7. — In  the  valley  of  the  Gray  Bull  creek,  I  found  large  boulders 
of  dark  gray  stone,  similar  to  the  same  described  as  in  the  mountains. 
The  bed  of  the  stream  is  of  the  same,  besides  water-rolled  flint  stones. 

On  Stinking  the  appearance  of  the  country  changes  somewhat.  Here 
we  find  the  pink  strata  less  distinct,  and  above  this — 

1.  Ferruginous  marl. 

2.  Sandstone,  from  15  to  20  feet  deep ;  and  above  this — 

3.  Flint  stones. 

4.  A  very  dark  gray  strata,  with  fine  black  sand. 

Obtained  evidences  here  of  the  existence  of  gold. 
June  13. — Divide  between  Stinking  and  Sage  creek : 

1.  Gray  marl. 

2.  Gray  sandstone. 

3.  Brown  sandstone. 

June  14. — On  Sage  creek — continuation.  Above  the  brown  sandstone 
in  the  valley  is  dark  soil,  or  rather  having  the  appearance  of  very  impure 
lignite.  From  our  first  camp  on  Sage  creek  to  Pryor's  gap  is  of  a  grad- 
ual ascent,  the  foot  slopes  of  the  mountain  having  a  pink  color.  Moun- 
tains dip  to  west.  Pink  limestone,  and  towards  the  valley  we  have  sand- 
stone concretions,  (or  coarse  granitic  quartzose  rock;)  below  this — 

1.  Yellow  marl. 

2.  Bluish  white  slate  scales. 

3.  Very  impure  lignite. 

Noticed  also  selenite.  This  extends  all  the  way  in  the  valley  to  Clark's 
Fork.  The  same  appears  at  the  head  of  Stinking.  Divide  between 
Clark's  Fork  and  the  Bosebud.  Transition  granite,  of  loose  texture, 
having  the  appearance  of  an  aggregation  of  crystals.  Soil  dark  and 
loose. 

From  the  Bosebud  to  the  Yellowstone : 

1.  Gray  marl. 

2.  Yellow  marl. 

3.  Sandstone. 

4.  A  thin  black  streak. 
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In  the  Yellowstone  valley,  cobble  stones  and  water- worn  flint,  very 
thick.  Probably  old  bed  of  the  river.  Large  boulders  in  the  bed  of  the 
Rosebud  and  Big  Rocky,  similar  to  those  mentioned  as  being  the 
greater  mass  of  the  western  range  of  the  Big  Horn  mountains. 

June  29. — Left  bank  of  the  Yellowstone  from  the  place  of  crossing  to 
Twenty-five  Yard  or  Shield's  river. 

1.  Gray  marl. 

2.  Yellow  marl,  one  light  and  one  ferruginous. 

3.  Sandstone  concretions.     Soil  dark  brown  and  mixed  with  slate  scales. 

4.  A  layer  of  sandstone  concretions,  broken,  the  fractures  running  at 
right  angles  to  each  other. 

Highest  points  of  hills  a  thick  mass  of  yellow  sandstone.  This  contin- 
ued all  the  way  by  our  route  up  Twenty-five  Yard  river  to  the  Blackfoot 
pass  in  the  mountains. 

1.  The  central  mass  of  limestone. 

2.  Pink-colored  rock ;  at  some  points  were  veins  of  a  darker  hue  run- 
ning through  vertically. 

3.  Pink  strata. 

4.  Slaty  concretions,  or  clay  slate,  light  blue. 

5.  Sandstone. 

6.  Granite. 

7.  Tops  of  hills  pink.    Noticed  stone  very  much  like  marble,  but  situated 
in  such  a  maimer  that  it  could  not  be  reached  to  determine. 

July  6. — West  side  of  Clark's  pass : 

1.  Foot  hills  of  mountains  pink. 

2.  Clay  slate. 

3.  Central  mass  of  limestone. 

4.  Red  stone  on  top. 

Second  or  eastern  range,  conglomerate : 

1.  A  mass  of  pebbles  mixed  with  yellow  clay. 

2.  Marl  and  red  summit. 

On  emerging  toward  Twenty-five  Yard  or  Shield's  river,  foot  hills  pink, 
with  marl,  slate  and  sandstone.  Camp  on  a  small  creek  or  tributary 
of  Twenty-five  Yard  river.  The  top  of  a  foot  hill  was  covered  with  a 
reddish  brown  sandstone,  arranged  in  columnar  order,  having  a  fluted 
appearance.     Beneath  was  yellow  and  brown  clay. 

July  8. — Left  bank  of  the  Yellowstone.  On  the  hills  large  quantity 
of  cobble  stones ;  also  in  river  bed. 

1.  Dark  broAvn  sandstone. 

2.  Ferruginous  marl  or  clay. 

3.  Brown  deposit. 

4.  Reddish  brown  sandstone. 

5.  Coarse  sandstone,  (crystalline  1)  quartzose  crystals. 

One  hill  presented  dark  brown  coarse  sandstone  (schist  *?)  having  a 
dyke's  appearance.  A  mass  of  quartzose  or  micaceous  crystals  runs 
through  east  and  west ;  breadth  four  feet,  depth  about  30  feet.  At  the 
apex  it  turned  south. 

July  9. — To-day  passed  a  small  stream  (Hot  Spring  creek)  whose  water 
was  quite  warm,  and  from  whence  steam  issued  in  considerable  quanti- 
ties, making  it  unpleasant  to  retain  the  hand  in  the  water  longer  than 
one  or  tAvo  minutes.  This  stream  heads  near  the  Snow  mountains. 
Apex  of  hills  :  yellow  sandstone,  arranged  in  columnar  order  from  20  to 
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30  feet ;  soil,  black  with  a  dark  purple  tint  in  places ;  some  yellow  or 
ferruginous  marl.  Eock  from  base :  1.  Gray.  2.  Gray  and  yellow  mixed. 
3.  Sulphur  yellow.  4.  Dark  gray  or  iron  'color.  5.  Yellow  and  gray. 
6.  Light  gray. 

The  rocks  mentioned  in  this  section  were  irregular,  the  strata  being 
wavy,  dipping  low  at  some  places  and  rising  again,  and  so  on  alter- 
nately. These  rocks  were  rather  soft  and  strata  not  permanent,  at 
some  places  running  into  each  other.  They  were  in  laminae,  thin  and 
broken.  The  mass  of  light  gray  rock  on  the  top  had  a  vein  of  quartzose 
or  micaceous  (?)  crystals,  from  10  to  20  feet  deep  and  four  feet  in  width, 
north  and  south : 

1.  Base  rock  of  river  greenish  yellow. 

2.  Next  to  this  in  the  river  bottom,  gravel  mesa. 

3.  Dark  sandstone. 

4.  Dark,  nodular  concretions. 

5.  Gray  marly  grit. 

6.  Brown  (or  dark  purple)  deposit  mixed  with  a  black,  broken  slate. 

7.  Yellow  sandstone  of  fine  grit  and  nodular  concretions  of  a  dark  red- 
dish brown.  This  is  also  mixed  up,  and  in  the  brown  sandstone  and 
to  some  extent  in  the  yellow. 

8.  Gray  marl. 

9.  Yellow  marl. 

10.  Sandstone.  \ 

11.  A  dark  purple  bed  of  five  or  six  feet  in  depth,  slaty. 

Above  this  was  a  white  marly  bed,  mixed  in  and  having  a  layer  of 
stone  (flint  or  concretion)  above  with  a  white  coating.  Some  more  marl 
intervened  and  then  came  yellow  sandstone,  ferruginous  marl,  and  dark 
nodular  concretions,  some  being  very  large;  yellow  sandstone,  the  whole 
having  a  mixed  appearance,  although  the  layers  appeared  to  be  horizontal. 
These  dark  concretions  had  the  appearance  as  though  they  had  been 
thrown  there  in  a  plastic  mass. 

July  13. — From  base : 

1.  Sandstone.  This  stone  was  under  water.  I  broke  some  pieces  off,  and 
found  evidences  of  fossil  plants  in  this  only. 

2.  Gravel  mesa. 

3.  Gray  marl. 

4.  Yellow  marl. 

5.  Brown  sandstone. 

6.  Purple,  or  dark  red,  slaty. 

7.  Sandstone  10  feet,  and  nodular  concretions. 

The  first  layer  of  sandstone,  honey-combed,  with  dark  brown  streak 
running  through  the  mass.  After  this,  gray  and  ferruginous  marls; 
sandstone. 

A  dark,  chippy,  slaty  layer. 

Next  a  layer  having  a  purple  color  where  exposed  to  the  atmosphere, 
but  on  removing  the  surface  it  is  lighter  colored,  having  more  the 
appearance  of  rust  of  iron.  Next  comes  a  layer  of  loose  concretions, 
stone  covered  with  a  white  crust ;  then  marls  and  sandstone,  and  on  the 
summits  of  the  highest  points  a  layer  of  gravel  variegated.  Same  as 
on  river  banks. 

Eight  bank  of  the  Yellowstone : 

1.  Light  yellow  and  gray  sandstone,  15  feet. 

2.  Yellow  sandstone. 

3.  Very  light  gray  sandstone. 
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4.  Bluish  gray  marl,  (slaty)  clay. 

5.  Light  yellow  sandstone,  10  feet. 

6.  Dark  rust,  or  purple  color. 

7.  Yellow  sandstone,  15  feet. 

July  15. — Right  bank — 

1.  Dark  blue  slaty  squama. 

2.  A  large  mass  of  yellow  sandstone,  with  brown  stria,  and  vertical 
fissures.    Above  this  was 

3.  Ferruginous  marl. 
Left  bank,  same  day — 

1.  Gravel. 

2.  Gray  marl. 

3.  Ferruginous  marl. 

4.  Thirty  feet  solid  yellow  sandstone,  with  brown  nodules  in  the  mass. 
Above  this  about — 

5.  Twenty  feet  sandstone  laminated. 

6.  Marl  and  gravel. 

7.  Marls,  gray  and  yellow. 

8.  Sandstone  (squama.) 

Late  in  the  day  saw  on  both  banks  the  dark  blue,  broken,  slaty  layer; 
then  gravel,  and  at  a  distance,  on  the  summit  of  an  isolated  point,  saw 
again  the  pwple  layer,  as  before  mentioned.  Between  tile  laminated 
sandstone  was  yellow  clay  in  regular  layers. 

July  10. — A  mass  of  sandstone  and  marls. 

Pompey's  pillar.  This  is  an  isolated  butte  on  the  right  bank  of  the 
Yellowstone.  It  has  been  separated  from  the  hills  on  the  north  by  a 
change  in  the  bed  of  the  river.  It  is  from  100  to  180  feet  in  height,  and 
consists  of  alternate  layers  of  yellow  clay  and  sandstone ;  pebbly  on  top. 

At  camp,  (left  bank :) 

1.  Gravel. 

2.  Black  clay  slate. 

3.  Gravel. 

4.  Sandstone  and  sandstone  concretions,  with  pebbles. 

5.  Gray  marl  and  yellow  marl  (or  clay)  and  sandstone  alternately. 
G.  Selenite,  and  white  incrustations. 

July  18. — Xoticed  two  changes  in  the  strata  to-day: 

1.  A  bed  of  quartz  or  flint. 

2.  A  layer  of  gravel  having  a  light  pink  color,  and  a  blue  or  lead-colored 
clay  slate,  (very  soft.) 

July  10. — Opposite  the  mouth  of  the  Big  Horn  river,  same  as  yester- 
day. To-day  the  blue  clay  slate  becomes  quite  prominent.  It  is  firmer 
and  in  regular  layers.     First  appearance  of  lignite  on  the  Yellowstone. 

July  20. — Same  as  yesterday,  except  that  the  lignite  here  takes  the 
place  of  the  blue  clay  slate. 

July  21. — Sandstone,  sandstone  concretions,  blue  and  ferruginous 
marl,  selenite,  slaty,  lignite. 

Location,  east  of  Porcupine  creek,  (near  Table  creek,)  lignite  and 
cretaceous. 

July  23.— 

1.  Gray  marl. 

2.  Ferruginous  marl. 

3.  Brown  sandstone. 
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4.  Gray,  blue,  and  ferruginous  marl. 

5.  Sandstone. 

6.  Variegated  pebbles. 

July  24. — Bad  Lands — 

1.  Lignite. 

2.  Bluish  gray  marl,  ferruginous  marl,  sandstone,  &c. 

July  25. — Marls,  lignite,  sandstone,  sandstone  concretions,  red  baked 
clay  first  on  Yellowstone. 

July  26.— 

1.  Gray  marl. 

2.  Ferruginous  marl. 

3.  Lignite. 

4.  Gray  marl. 

5.  Sandstone. 

6.  Bed. 

7.  Ferruginous  marl. 

8.  Gray  marl. 

9.  Lignite. 

10.  Marl. 

11.  Sandstone  and  concretions. 

12.  Bed. 

13.  Gray. 

14.  Sandstone. 

Some  evidence  here  (Henry's  caches)  of  fossil  leaves.  They  were, 
however,  not  in  good  preservation,  not  worth  collection. 

Henry's  Caches  hills : 

1.  Gray  marl. 

2.  Bright  yellow  ferruginous  marl. 

3.  Lignite. 

4.  Ferruginous  marl. 

5.  Sandstone,  and 

6.  Concretions  having  a  conchoidal  fracture.  Thin  layers  of  the  same 
passing  through  the  marl  at  intervals.  On  the  summit  red,  baked 
clay. 

On  the  summits  of  the  highest  points  of  Henry's  caches,  large  layers 
of  sandstone,  cylindrical,  and  from  four  to  six  feet  in  diameter.  Here 
found  a  kind  of  pumice.  Tops  of  hills  covered  with  honey-combed  stone 
having  a  melted  appearance ;  very  rough  and  jagged. 

July  28. — East  portion  of  Henry's  caches : 

Section  from  base  gray  marl,  lignite,  red,  lignite,  ferruginous  marl, 
lignite,  bluish  gray  marl,  yellow  sandstone,  bluish  gray  marl,  and  in  the 
latter,  at  equal  intervals,  three  layers  of  thin  brown  sandstone ;  nodules, 
then  bluish  gray  marl,  lignite,  ferruginous  marl,  bluish  gray  marl,  ferru- 
ginous marl,  and  sandstone  in  laminae,  over  which  was  a  thick  layer  of 
solid  gray  sandstone  5  light  gray  marl,  very  loose,  and  incoherent. 
Above  all  gravel.  There  were  also  sandstone  concretions  having  a  dark 
and  conchoidal  fracture.  From  this  point  to  Fort  Union  I  did  not  take 
a  section,  owing  to  Doctor  Hayden's  having  been  here  on  a  former 
occasion. 


CHAPTER  XII. 

GEOLOGICAL  EXPLORATIONS  IN  KANSAS. 

Some  notice  of  geology  up  to  1867 — Explorations  of  Messrs.  Meek  and  Hayden  in 
1858— Coal  measure  rocks  at  Leavenworth  City — Section  on  Big  Stranger 
creek— Geology  along  Grasshopper  creek— Vermilion  creek— Zeandale — 
a  bed  of  coal — blg  blue  river — kansas  and  smoky  hlll — permian  rocks — 
Their  permo-carboniferous  character— General  section  of  the  rocks  of 
Kansas  valley  from  the  cretaceous  down,  so  as  to  include  portions  of 
the  upper  coal  measures— comparison  of  cakboniferous  and  permian  types 
of  fossils— Notice  of  the  gypsum  beds— Geology  of  Chapman's  creek  and 
Solomon's  fork— Discovery  of  dicotyledonous  leaves  in  sandstone,  indi- 
cating cretaceous  rocks — Description  of  the  fertility  of  the  soil  and 
some  of  the  resources  of  kansas— llst  of  the  species  mentioned  in  this 
chapter,  with  some  remarks  on  the  synonymy,  and  references  to  the 
works  in  which  they  are  described. 

During  the  summer  of  1858,  Mr.  F.  B.  Meek  and  the  writer,  made  an 
exploring  tour  into  the  Territory  of  Kansas,  as  it  was  then  called.  We 
were  much  aided  by  Major  (now  General)  Van  Yliet,  for  without  his 
assistance  as  assistant  quartermaster  in  the  United  States  army,  we 
should  have  failed  of  accomplishing  our  mission.  As  it  Avas,  our  explo- 
rations were  unusually  successful,  and  on  our  return  the  geological 
results  were  embodied  in  a  paper  published  in  the  Proceedings  of  the 
Academy  of  Natural  Sciences  at  Philadelphia,  January,  1859,  to  which 
nothing  of  importance  has  been  added  by  subsequent  explorations.  It 
is  republished  in  this  report  from  the  fact  that  its  first  publication  was 
limited  and  the  demand  for  the  information  contained  in  it  has  been 
great.  Since  the  publication  of  that  paper  there  have  been  several  geo- 
logical surveys,  one  in  1864  by  Professor  B.  F.  Mudge,  and  a  subsequent 
one  by  Professor  G.  C.  Swallow.  Several  small  papers  also  have  been 
published  by  Professor  S.  and  Mr.  Hawn,  containing  views  differing 
from  ours  in  some  respects;  still  we  have  not  yet  seen  any  reason  for 
changing  our  opinions,  and  we  still  regard  them  as  correct.  Professor 
Swallow's  report  I  have  not  seen.  In  Professor  Mudge's  report  the 
principal  formations  observed  in  Kansas  are  mentioned  quite  briefly, 
namely :  Carboniferous,  permian,  triassic,  cretaceous,  and  various  super- 
ficial beds,  but  as  yet  the  evidence  in  regard  to  the  triassic  is  as  uncer- 
tain and  doubtful  as  in  1858.  It  is  quite  probable  that  it  exists  in  some 
parts  of  the  State.  Professor  Mudge,  in  his  report,  describes  some  foot- 
prints of  birds  in  sandstone,  which  he  supposes  to  be  of  triassic  age. 
.The  locality  where  they  were  obtained  is  about  50  miles  northwest  of 
Fort  Riley,  on  the  top  of  a  sandstone  bluff,  about  125  feet  above  the 
Republican  river.  He  says :  "  We  cannot  speak  with  confidence  in 
relation  to  the  geological  age  of  the  strata  which  contained  the  foot- 
prints, as  we  found  no  other  fossils  near  the  locality  except  siliceous 
wood.  A  few  miles  distant  we  discovered  some  impressions  of  exogen- 
ous leaves  which  we  suspected  were  in  the  same  geological  horizon  as 
the  tracks,  but  were  unable  at  the  time  to  verify  it.  We  are  inclined  to 
place  the  deposit  as  high  up  as  the  lias.  The  beds  of  sandstone  are 
much  changed  from  their  normal  condition,  principally  caused  by  the 
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presence  of  oxide  of  iron.  The  stratification  is  not  regular,  much  of  it 
showing  an  oblique  deposit,  with  other  indications  of  shoal  water  at  the 
time  the  tracks  were  made."  It  is  hardly  necessary  for  me  to  state  here 
that  the  geographical  and  geological  position  of  this  sandstone,  as  well 
as  the  description  of  its  character,  show  most  clearly  that  this  sand- 
stone is  of  the  age  and  cretaceous  formation  Xo.  1,  or  Dakota  group. 
The  existence  of  large  quantities  of  coal  in  this  State  seems  now  to  be 
a  settled  fact.  Professor  Mudge  estimates  the  area  underlaid  by  it  at 
22,000  square  miles.  Salt,  however,  seems  to  be  the  great  production, 
and  bids  fair  to  be  a  source  of  vast  revenue  to  the  State.  Professor 
Mudge  mentions  and  describes  12  State  salt  springs. 

As  it  is  merely  our  purpose  on  the  present  occasion  to  give  rather 
briefly  the  results  of  some  geological  examinations  made  by  us  last  sum- 
mer in  eastern  Kansas,  it  will  perhaps  scarcely  be  expected  that  we 
should  here  enter  into  a  historical  review  of  the  valuable  labors  of  other 
explorers  in  that  region.  Hence  we  proceed  at  once  to  present  such 
facts  as  came  under  our  observation,  and  the  conclusions  they  seem  to 
warrant. 

The  route  pursued  by  us  while  making  these  investigations  was  first 
from  Leavenworth  City,  on  the  Missouri,  across  the  country  to  Indianola, 
near  the  mouth  of  Soldier  creek,  on  the  Kansas ;  thence  up  the  north 
side  of  Kansas  and  Smoky  Hill  rivers,  to  the  mouth  of  Solomon's  Fork. 
Here  we  crossed  the  Smoky  Hill,  and  followed  it  up  on  the  south  side 
to  a  point  near  the  98°  of  west  longitude;  from  which  point  we 
struck  across  the  country  in  a  southeast  direction  to  the  Santa  Fe  road, 
which  we  followed  northeastward  to  the  head  of  Cottonwood  creek. 
Leaving  the  road  here,  we  went  down  the  Cottonwood  valley  some  30 
miles,  when  we  turned  across  the  country  nearly  due  northward  to 
Council  Grove.  From  the  latter  place  we  followed  the  Santa  Fe  road 
back  southwestward  about  21  miles,  to  a  watering-place  known  as  Lost 
Spring ;  here  we  again  left  the  road  and  struck  across  the  country  in  a 
northwest  direction  to  Smoky  Hill  river,  at  a  point  nearly  opposite  the 
mouth  of  Solomon's  Fork.  We  then  traveled  down  the  south  side  of 
Smoky  Hill  and  Kansas  rivers  to  Lawrence,  where  we  crossed  the 
Kansas  and  proceeded  in  a  northeast  direction  back  to  Leavenworth 
City. 

The  first  outcrop  of  rocks  examined  by  us  during  the  expedition  is  at 
a  point  just  below  the  steamboat  landing  at  Leavenworth  City.  At  this 
place  and  for  some  distance  above  on  the  river,  the  formation  is  well 
known  to  belong  to  the  upper,  but  not  the  highest  portions  of  the  great 
western  coal  measures.  The  section  here,  near  the  Leavenworth  landing, 
presents  the  following  beds,  in  descending  order  : 

1.  Bluish  gray  clay,  exposing  a  thickness  of  about  3  feet. 

2.  Hard  gray  layer  of fiisulina  limestone,  1J  foot. 

3.  Yellow  laminated  clay,  7  feet. 

4.  Hard  gray  argillaceous  limestone,  with  fusulina,  1  foot. 

5.  Gray,  fine-grained  argillaceous  sandstone,  with  fucoidal  markings, 
sometimes  contains  seams  of  limestone,  1  to  3  feet. 

6.  Gray,  green,  and  blue,  rather  indurated  clay,  with,  sometimes,  near 
the  base,  many  compact  concretions  of  limestone,  2  feet. 

7.  Hard,  light  yellowish,  gray  limestone,  usually  of  bluish  tinge,  far  in 
beyond  the  effects  of  weathering.  Contains  Spirifcr  cameratus,  S. 
Kentuckensis,  IS.  luieatus,  Spirigera  subtilitd,  Orthisina  Missourien&is, 
Productus  8plendens(f)1  P.  semireticulatus(?),  P.  j>«,v/»7o6'?(,s',  and  Fusu- 
Una  cylindrica,  together  with  columns  of  crinoids,  and  spines  and  plates 
of  archceocidaris',  also  jaws,  teeth  of  Xystracanthus  arcuatitsy  15  feet. 
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8.  Dark  shale,  passing  up  into  gray  less  distinctly  laminated  clay,  5  feet. 

9.  Hard  dark  bluish  impure  limestone,  containing  Fusulina  cylindrical 
Spirigera  subtilita,  Productus  Roger  si,  P.  Prattenianus,  Area  carbona- 
ria(?),  an  undetermined  monotis,  AUorisma(f)  Leavenicorthensis,  A. 
subcuneata,  Myalina  subquadrata,  Leptodomus  granosus,  and  a  large  bele- 
rophon,  1J  to  2  feet. 

10.  Gray,  more  or  less  laminated  clay,  becoming  darker  near  the  upper 
part,  rising  above  the  river  11  feet. 

Attached  to  the  surfaces  of  bed  No.  9  there  is  usually  from  one  to  two 
inches  of  soft,  dark,  argillo-calcareous  matter,  containing  great  numbers 
of  Orthisina  crassa,  with  the  undetermined  species  of  pecten,  mytilus, 
schizodus,  pleurotomaria,  &c. 

All  this  section  above  No.  7  appears  to  vary  considerably,  at  different 
places  some  of  the  beds  being  entirely  wanting,  or  presenting  quite  dif- 
ferent lithological  characters  at  other  localities  not  far  from  here. 
Owing  to  the  dip  of  the  strata,  and  partly  to  the  fall  of  the  river,  the 
bed  of  limestone  No.  7,  which  is  elevated  18  feet  above  the  river 
where  this  section  was  taken,  rises  as  much  as  25  feet  above  the 
level  of  the  river,  at  a  distance  of  one  mile  or  less  below,  and  on  fol- 
lowing the  outcrop  of  these  rocks  along  the  shore  above  Leavenworth 
City,  they  were  found  to  sink  gradually  beneath  the  water,  so  that  at 
Fort  Leavenworth  landing,  two  miles  above,  (in  a  north  direction  from 
the  exposure  first  examined,)  all  of  beds  Nos.  8,  9,  and  10,  as.  well  as  two 
or  three  feet  of  No.  7,  were  submerged.  Should  this  dip  continue  at  the 
same  rate,  without  local  undulations,  the  whole  of  No.  7  must  pass 
beneath  the  river  in  less  than  two  miles  above  the  fort. 

Immediately  above  No.  1  of  this  section,  we  saw  no  exposures  of  rock 
in  place;  but  on  a  small  stream  about  two  and  a  half  miles  below  Leav- 
enworth City,  and  perhaps  one  and  a  half  miles  back  from  the  river, 
there  is  an  outcrop  of  soft  fine-grained  yellow  sandstone,  showing  a 
thickness  of  24  feet,  underlaid  by  a  bed  of  blue  clay,  of  which  a 
thickness  of  about  four  feet  was  exposed.  We  had  no  opportunity  to 
determine  the  elevation  of  these  beds  above  the  river  with  sufficient 
accuracy  to  form  a  definite  conclusion  whether  or  not  they  hold  a  posi- 
tion above  the  section  seen  near  the  Leavenworth  landing,  though  we 
incline  to  the  opinion  that  they  come  in  above  it.  In  ascending  the 
hills  back  of  Leavenworth  City  we  observed  no  outcrops  of  rock  along 
the  slopes  until  near  the  summit,  where,  at  an  (estimated)  elevation  of 
about  200  feet  above  the  highest  bed  of  the  section  at  the  river,  there  is 
an  exposure  of  hard  bluish  gray  impure  limestone,  weathering  to  a  yel- 
lowish tinge,  the  beds  of  which  are  separated  at  places  by  partings  of 
clay.  Of  this  rock  we  saw  a  thickness  of  10  feet.  It  is  much  used  for 
building  purposes,  and  quarried  rather  extensively  back  of  Fort  Leav- 
enworth. At  one  of  these  quarries,  amongst  the  loose  material  thrown 
out  by  the  workmen,  we  found  specimens  of  Spirifer  cameratus,  8.  Ken- 
tuckensis,  8.  planoconvexa,  8.  hemiplicata,  Spirigera  subtilita,  Productus 
semireticulatus,  P.  Xoncoodi,  Leptodomus  Topekaensis,  Fusulina  cylindrica, 
Terebratula  millepunctata,  and  fragments  of  crinoids,  with  chwtetes  and 
fenestcUa  of  undetermined  species.  Above  the  quarry  there  is  a  slope 
of  some  40  or  more  feet  to  the  summit  of  the  hills,  apparently  occu- 
pied by  clays;  and  the  quarrymen  informed  us  that  there  is  immediately 
under  the  bed  of  limestone  an  eight-foot  bed  of  clay,  beneath  which  they 
had  made  no  excavations. 

West  of  this  locality  the  surface  of  the  country  soon  descends  gradu- 
ally into  a  depression  connected  on  the  north  with  the  valley  of  a  small 
stream  flowing  into  the  Missouri  above  Fort  Leavenworth.     In  this 
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immediate  neighborhood  the  face  of  the  country  is  slightly  inclined  to 
be  hilly,  but  the  soil  is  rich,  and  the  long  gentle  slopes  are  clothed  in 
the  spring  and  summer  months  with  a  luxuriant  growth  of  prairie  grass. 
From  several  points  near  here  we  had  a  fine  view  of  the  broad  rich  val- 
ley, with  its  beautiful  groves  and  scattering  farm-houses  along  the  little 
stream  to  the  north  of  us.  Beyond  this,  the  road,  after  passing  over 
some  undulations,  ascends  to  the  summit  of  the  country,  which  is  rich 
elevated  prairie  land.  At  several  places  near  the  upper  part  of  the 
slopes,  some  five  or  six  miles  from  Leavenworth,  we  met  with  outcrops 
of  light  gray  limestone,  apparently  in  ten  to  twelve-inch  layers,  contain- 
ing Jusulina,  Productus  semireticulatus^  chcetetes,  and  small  cyathopliylloid 
corals.  These  beds  probably  belong  to  the  same  horizon  as  the  lime- 
stone near  the  top  of  the  bluffs  back  of  Leavenworth,  or  may  even  hold 
a  higher  position.  At  Big  Stranger  creek,  some  fourteen  or  fifteen 
miles  west  of  Leavenworth  City,  the  following  section  was  observed  in 
descending  order : 

1.  Slope,  without  any  exposure  of  rocks,  60  feet. 

2.  Layers  of  limestone,  weathering  yellowish,  containing  Spirifer  came- 
ratus  and  Fusulina  cylindrica,  8  feet. 

3.  Slope,  probably  occupied  by  shale  or  clay,  40  feet. 

4.  Grayish  yellow  limestone,  with  Fusulina  cylindrica  and  Spirigera  sub- 
tiUta,  5  feet. 

5.  Bluish  gray  soft  shale,  or  laminated  clay  with  occasional  harder  sandy 
seams,  38  feet. 

6.  Coal,  immediately  overlaid  by  one  inch  of  cone-in-cone,  J  foot. 

7.  Bluish  gray  laminated  clay  or  soft  shale,  extending  down  to  the 
creek,  18  feet. 

Again  on  Little  Stranger  creek,  some  12  miles  southwest  of  Leaven- 
worth City,  there  is  a  somewhat  similar  exposure,  containing  a  twenty- 
inch  bed  of  coal.  This  bed  is  worked  to  some  extent  on  the  land  of  Mr. 
Charles  Stoue,  where  the  following  section  may  be  seen  in  the  descend- 
ing order : 

1.  Light  gray,  or  bluish  gray,  soft  calcareous  sandstone,  with  harder 
layers,  containing  much  argillaceous  matter,  with  Productus  splen- 
dens,(?)  Myalina  subquadrata,  an  undetermined  monotis,  and  many 
fucoidal  markings;  exposing  a  thickness  of  15  feet. 

2.  Blue  laminated  clays,  more  or  less  arenaceous  above,  20  feet. 

3.  Coal,  If  foot. 

4.  Bluish  gray,  somewhat  ferruginous,  clay,  rising  above  the  creek  4  feet. 

We  have  no  means  of  determining  what  relations  the  rocks  composing 
these  two  sections  bear  to  the  exposure  at  Leavenworth,  but  we  think 
they  hold  a  position  between  the  bed  of  limestone  seen  near  the  top 
of  the  hills  back  of  Leavenworth  City  and  the  upper  bed  of  the  section 
near  the  Leavenworth  landing. 

Between  Big  Stranger  and  Grasshopper  creeks  the  road  passes  over 
a  beautiful  rich  prairie,  elevated  about  350  or  400  feet  above  the  Mis- 
souri. In  crossing  this  prairie  we  met  with  no  exposures  of  rock,  the 
whole  being  covered  by  heavy  quaternary  deposits,  into  which  wells  have 
been  sunk  at  several  places,  from  30  to  70  feet,  without  striking  solid 
rock  in  situ.  At  one  or  two  places,  however,  we  saw  masses  of  lime- 
stone which  had  been  quarried  for  building  purposes  along  a  little 
stream  two  or  three  miles  north  of  the  road.  These  contained,  among 
other  fossils,  Spirifer  cameratus,  Orthisina  umbraculum(f),  Fusulina  cyl- 
indrical and  fragments  of  fenestella,  with  spines  and  plates  of  archwoci- 
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darts.  We  had  no  opportunity  to  examine  the  quarry  from  which  this 
rock  was  obtained,  but  were  informed  that  the  bed  is  some  60  or  70 
feet  below  the  summit  of  the  higher  portions  of  the  surrounding  country. 
In  descending  from  this  elevated  prairie  into  the  valley  of  Grasshopper 
creek,  at  Osawkee  village,  we  observed — 

1.  A  bed  of  hard  gray  limestone  near  the  summit  of  the  slopes,  contain- 
ing great  numbers  of  fusulina,  8  feet. 

2.  Slope,  no  rocks  exposed,  about  55  feet. 

3.  Outcrops  of  fusulina  limestone,  apparently  3  feet. 

4.  Slope,  no  rocks  exposed,  50  feet. 

5.  Gray  or  bluish  gray  limestone,  weathering  yellowish,  containing 
Pleurotomaria  humerosa,  P.  subturbinata,  and  a  large  undetermined 
species  of  bellerophon ;  also  Allorisma(f)  Leavenivorthensis,  Myalina 
subquqdrata,  pinna  undetermined,  Spirifer  earner  atus,  S.  planoconvexa, 
and  Productus  cequicostatus,  with  great  numbers  of  Fusulina  cylindrica, 
3  feet. 

0.  Dark  gray  indurated  clay,  2  feet. 

7.  Rather  soft  argillaceous  limestone,  4  feet. 

The  fact  that  several  of  the  fossils  seen  here  in  bed  No.  4  are  the  same 
species  found  in  No.  5  of  the  section  at  Leavenworth  landing,  would  seem 
to  indicate  that  these  beds  occupy  the  same  geological  horizon.  It  is 
very  difficult,  however,  to  identify  the  same  beds  at  different  localities 
among  these  formations,  in  consequence  of  the  fact  that  the  fossils 
found  in  them  usually  have  a  great  vertical  range,  and  exactly  similar 
strata  are  often  repeated  in  various  parts  of  the  series.  Should  it  prove 
to  be  the  case  that  they  do  occupy  the  same  geological  horizon,  it  would 
show  that  there  is  here  a  gentle  eastward  dip ;  for  the  lowest  bed  of  this 
section,  on  Grasshopper  creek,  cannot  be  less  than  100  feet  higher  than 
the  base  of  the  section  at  Leavenworth  City. 

Still  we  incline  to  the  opinion  that  the  strata  near  here,  if  not  almost 
horizontal,  or  merely  undulating,  have  a  general  inclination  towards  the 
west,  or  somewhat  north  of  west,  and  that  the  exposure  on  Grasshopper 
creek  is  composed  of  much  more  modern  than  those  near  the  landing 
at  Leavenworth  City.  At  any  rate,  we  saw  an  exposure  at  Lawrence 
landing,  on  the  Kansas,  composed  of  ledges  of  limestone,  overlaid  by 
clay,  and  having  a  decided  dip  to  the  west  or  north  of  west,  at  a  rate 
of  not  less  than  fifty  feet  to  the  mile.  This  limestone  consists  of  an 
upper  hard  gray  layer,  about  three  feet  in  thickness,  resting  on  a  soft 
gray  arenaceous  bed,  of  which  some  one  or  two  feet  were  visible  above 
the  surface  of  »the  river  when  examined  by  us.  In  these  beds  we  saw 
Spirigcra  subtilita,  Productus  splendens(f),  and  Myalina  subquadrata. 
Above  these  about  11  feet  of  gray  laminated  clay  were  exposed,  the 
upper  part  of  the  bed  having  a  more  yellowish  tinge,  and  containing 
more  arenaceous  matter  than  the  lower.  If  these  beds  continue  to  rise 
at  the  same  rate  towards  the  east,  they  must  of  course  run  out  on  the 
summit  of  the  highest  part  of  the  country  not  far  east  of  Lawrence; 
and  the  same  inclination  to  the  west  or  northwest  would  take  them  tar 
beneath  the  horizon  of  the  base  of  the  section  seen  on  Grasshopper 
creek.  Above  this  exposure  at  Lawrence  landing  there  is  a  space  of 
about  100  feet  in  which  no  outcrops  were  seen,  excepting  some  red  and 
bine  clays  near  the  upper  part  of  the  hills,  back  of  the  town.  Just 
above  these  clays  some  ledges  of  gray  limestone  were  seen,  apparently 
altogether  about  eight  feet  in  thickness,  containing  Fusulina  cylindrical 
Spirigera  subtilita,  and  Spirifer  cameratus. 

West  of  Grasshopper  creek,  on  both  sides  of  the  Kansas,  the  country 
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becomes  lower  near  the  river,  but  at  a  distance  of  some  ten  or  twelve 
miles  back,  on  the  north  side,  it  appears  to  be  nearly  as  elevated  as  on 
the  east  of  Grasshopper  creek.  Between  this  higher  country  and  the 
Kansas  there  is  a  plateau,  apparently  elevated  not  more  than  GO  feet 
above  the  broad  level  prairie -bottoms  along  the  river;  while  on  the 
south  of  the  Kansas,  some  five  or  six  miles  southwest  of  Topeka,  there 
are  some  isolated  hills,  apparently  of  the  same  elevation  as  the  high 
country  north  of  the  Kansas.  At  several  places  after  crossing  Grass- 
hopper creek,  we  met  with  some  highly  fossiliferous  beds  along  the 
small  streams,  at  an  elevation  of  apparently  about  80  feet  above  the 
Kansas.  Below  we  give  a  section  of  these  beds  seen  at  a  locality  some 
eight  miles  southwest  of  the  point  where  the  exposures  mentioned  on 
Grasshopper  creek  were  observed. 

1.  Eough  seams  and  layers  of  concretionary  limestone  of  bluish  tinge, 
with  partings  of  clay,  containing  Terebratula  millepunctata,  Spirigera 
siibtilita,  Spirifer  cameratus,  S.  Kentukensis,  Retzia  Mormonis,  Bhyncho- 
chonella  Ufa,  Productus  Norwoodii,  P.  splendors,  (f)  P.  semireticuhitiis, 
P.  Prattenianus,  Orthisina,  similar  to  0.  umbraculum,  also  fenestella 
and  chwtetes  of  undetermined  species,  4  feet. 

2.  Black  shale,  shading  upwards,  gradually,  into  laminated  blue  clay, 
2£  feet. 

3.  Hard  blue  or  gray  limestone,  with  Spirifer  cameratus,  Spirigera  sub- 
tilita,  myalina1  pecten,  &c,  1  foot. 

4.  Bluish  gray  soft  clay,  with  seams  of  hard  limestone,  3  feet. 

5.  Light  gray,  somewhat  granular  limestone,  with  a  few  round  grains 
and  very  small  pebbles  of  quartz,  2  feet. 

At  another  place  on  the  south  side  of  the  Kansas,  about  12  miles 
southwest  of  the  point  where  the  last  section  was  seen,  there  is  an 
abrupt  bluff  near  the  old  Baptist  Mission,  composed  of  the  following 
beds  in  the  descending  order : 

1.  Slope ;  no  rocks  exposed,  20  feet. 

2.  Hard  yellowish  gray  limestone,  with  fragments  of  fossils,  4  feet. 

3.  Slope ;  no  rock  exposed,  18  feet. 

4.  Light  gray,  rather  hard  fine-grained  sandstone,  3  feet. 

5.  Slope,  20  feet. 

6.  Fine-grained  sandstone  in  thin  layers,  not  well  exposed,  apparently 
2  feet. 

7.  Slope,  with  occasional  outcrops  of  hard  gray  limestone,  15  feet. 

8.  Yellowish  and  dark  laminated  clay  or  soft  shale,  with  layers  and 
nodular  concretions  of  argillaceous  carbonate  of  iron  near  base,  90 
feet.* 

9.  Hard  bluish  argillaceous  limestone,  of  which  there  was  exposed  in 
the  bed  of  a  small  stream,  not  more  than  13  or  15  feet  above  the  river, 
a  thickness  of  1  foot. 

After  passing  this  locality  we  heard  of  a  coal  mine  some  three  or  four 
miles  south  of  here,  near  the  base  of  an  isolated  hill,  known  as  Shanga- 
nunga  mound.  We  did  not  visit  this  mine,  but  were  informed  that  it  is 
considerably  above  the  summit  of  the  last  section,  and  that  the  bed  is 
about  18  inches  in  thickness.     The  coal  is  said  to  be  of  good  quality. 

Above  here,  on  both  sides  of  the  Kansas,  the  country  continues 
to  be  rather  low,  no  part  of  it  being  apparently  more  than  200  feet 
above  the  river.     For  a  long  distance  above  this  there  is  a  beautiful 

*  There  may  be  some  thin  beds  of  limestone  in  this  portion  of  the  section,  as  every  part 
of  this  90-foot  bed  was  not  well  exposed. 
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broad  level  bottom  prairie  on  the  north  side  of  the  Kansas,  extending 
back  from  4  to  6  miles,  and  as  much  as  18  or  20  miles  along  the 
river.  Bounding  this  on  the  north,  the  country  rises  by  a  gentle, 
grassy  slope,  to  an  elevation  of  from  00  to  about  100  feet,  furnishing 
the  most  beautiful  sites  for  dwelling  houses. 

For  a  considerable  distance  above  the  locality  where  the  exposure 
near  the  old  Baptist  Mission  was  examined,  the  hills,  especially  near 
the  river  on  the  south  side,  appear  to  be  mainly  composed  of  rather 
heavy  deposits  of  laminated  clays  and  shales,  with  soft  sandstones  and 
occasional  thin  beds  of  limestone,  containing  the  usual  fossils  of  the 
upper  carboniferous  series.  At  the  crossing  of  Mission  creek,  at  an 
elevation  of  perhaps  not  more  than  25  or  30  feet  above  the  Kansas,  expos- 
ures were  observed,  consisting  first  above  of  live  feet  of  light  gray 
laminated  clay,  resting  upon  two  or  three  feet  of  soft  yellow  sandstone, 
which  passes  down  into  laminated  arenaceous  clays,  of  which  some  8  or 
10  feet  were  exposed  above  the  creek. 

Some  15  or  1(3  miles  west  of  the  point  where  the  road  crosses  Mission 
creek,  at  a  locality  6  or  7  miles  south  of  the  Kansas,  there  is  a  high 
elevation  known  by  the  name  of  Buffalo  mound,  rising  as  much  as  450 
or  460  feet  above  the  river. 

At  one  place  a  large  creek,  called  on  the  maps  Upper  Mill  creek, 
sweeps  close  along  the  northern  base  of  this  elevation,  and  has  carried 
away  the  loose  debris  so  as  to  leave  the  lower  strata  well  exjiosed.  The 
section  here  beginning  at  the  summit  of  this  hill  is, 

1.  A  slope  of  about  160  feet,  along  the  lower  forty  feet  of  which  we 
found  loose  specimens  of  ISpirifcr  cameratus,  8.  piano  convexa,  Betzia 
Mormorcii,  Productus  splcndens,  ffj  Chenctes  Verneuiliana,  C.  mucron- 
ata,  and  Fusulina  cylindrical  var.  ventricosa,  with  fragments  of  chwtctes, 
crinoids,  &c,  of  undetermined  species. 

2.  Bluish  gray  limestone  in  two  layers,  the  upper  of  which  contains 
columns  of  crinoids,  Productus  Calhouniqnus,  &c,  while  Mijalina  snb- 
quadratcb)  Orthisina  Missouriensis,  allorisma,  pinna,  monotis,  &c,  of 
undetermined  species,  occur  in  the  lower,  3  feet. 

3.  Slope,  with  no  exposures  of  rock,  96  feet. 

4.  Bather  hard  mottled  brown  and  light  gray  compact  limestone,  with 
a  few  crinoid  columns  ;  may  be  thicker,  but  only  showing  a  thickness 
of  3  feet. 

5.  Brown,  whitish  and  green  clays,  with  rugged  white  calcareous  con- 
cretions, 4  feet. 

6.  Fine  argillaceous  sandstone,  with  streaks  of  yellow  and  brown 
colors,  1£  foot. 

7.  Ash-colored  clay,  10  feet. 

8.  Clays  of  red  or  brownish  colors  above  ;  blue  and  green  below,  3 J  feet. 

9.  Deep  brown  clay,  with  rugged  concretions  of  same  color,  3  feet. 

10.  Hard  light  bluish  limestone,  with  some  rather  large  columns  of  crin- 
oids, Chonctcs  Verneuiliana,  &c,  2J  feet. 

11.  Brown,  ash-colored,  and  blue  laminated  clays,  wmich  are  more  or  less 
arenaceous,  with,  near  the  middle,  gome  5  or  6  inches  black  shale,  46 
feet, 

12.  Gray  and  purple  argillaceous  limestone,  with  pinna,  productus,  and 
a  few  fusulina,  1^  foot. 

13.  Green  laminated  clay,  4  feet. 

14.  Two  or  three  layers  of  soft  fine-grained  sandstone,  more  or  less 
argillaceous,  and  separated  by  seams  of  clay,  2  feet. 

15.  Bluish  and  ash-colored  clays,  21  feet. 
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16.  Alternate  layers  of  hard  bluish  gray  limestone,  and  seams  of  clay 
with  sandy  concretions,  3  feet. 

17.  Rather  hard  yellowish  limestone,  with  fusuUna,  2  J  feet. 

18.  Ash-colored  clay,  not  very  well  exposed,  15  feet 

19.  Yellowish  impure  limestone,  with  fmulina,  2  feet. 

20.  Ash-colored  laminated  clays — above  the  creek,  5  feet. 

About  300  yards  below  where  this  section  was  taken  the  creek  was 
observed  to  fall  nearly  a  foot  over  a  ledge  of  hard  limestone ;  and  one 
mile  further  down  the  bed  of  the  creek  is  composed  of  a  hard  yellow 
limestone,  containing  great  numbers  offusulina.  At  these  localities  Mill 
creek  is  probably  not  elevated  more  than  30  feet  above  the  Kansas. 
Near  half  a  mile  east,  or  southeast,  of  the  point  where  thefusulina  lime- 
stone was  seen  in  the  bed  of  Mill  creek,  and  at  a  somewhat  higher 
elevation,  we  saw  apparently  the  same  bed  of fusulina  limestone  showing 
a  thickness  of  3  feet.  Under  this  there  was  at  one  place  exposed  a 
thickness  of  some  4  or  5  feet  of  very  fine  yellow  sandstone,  with  minute 
specks  of  mica.  These  exposures  indicate  a  moderate  dip  of  the  strata 
towards  the  west  or  northwest-  On  the  north  side  of  the  Kansas,  in  a 
direction  a  little  west  of  north,  and  about  16  miles  from  the  last 
mentioned  localities,  we  observed  an  outcrop  on  a  small  stream  marked 
u  Lost  Creek"  on  the  maps,  presenting  the  following  section,  descending  : 

1.  Seams  yellow  magnesian  limestone,  alternating  with  clay,  showing 
a  thickness  of  about  8  feet. 

2.  Yellow  soft  granular  magnesian  limestone,  containing  Productus 
Norwoodi,  and  an  undetermined  species  of  myalina,  1  feet. 

3.  Fine  laminated  black  shale,  1  foot. 

4.  Gray,  rather  soft  argillaceous  limestone,  1  foot. 

5.  Blue,  somewhat  indurated,  very  fine  calcareous  clay,  containing,  at 
its  junction  with  the  next  bed  below,  chonetes,  Synocladia  Mserialis, 
Chcctes,  and  fragments  of  crinoids,  9  feet. 

6.  Seams  hard  compact  gray  limestone,  alternating  with  softer  argillo- 
calcareous  matter,  and  containing  casts  of  many  small  cypricardia- 
like  shells,  small  murchisonia,  pleurotomaria,  macrochielus,  naticojms, 
bellerophon,  &c,  2  feet. 

7.  Bluish  laminated  clays,  weathering  to  drab  color,  4  feet. 

8.  Yellow,  rather  soft  granular  magnesian  limestone,  with  imbedded 
fragments  of  harder,  more  compact  limestone,  5J  feet. 

9.  Bluish  indurated  calcareous  clays,  3  feet. 

The  base  of  this  section  is  evidently  not  elevated  much  above  the 
Kansas,  as  it  extends  down  to  the  bottom  of  a  deep  ravine,  formed  by 
the  creek,  while  its  top  appeared  to  be  nearly  on  a  level  with  the  surface 
of  the  bottom  prairie  in  the  Kansas  valley.  These  beds  dip  a  little  to  the 
northwest,  and  are  very  similar,  especially  the  magnesian  limestones, 
to  some  of  the  permian  strata  holding  a  position  far  above  this  in  the 
series,  some  considerable  distance  west  of  here.  Only  about  three  miles 
furtner  west  we  saw  the  following  exposure  on  Vermilion  creek : 

1.  Slope  of  about  15  feet,  with,  near  the  base,  some  ledges  of  gray  lime- 
stone, amongst  loose  fragments  of  which  we  picked  up  specimens  of 
Spirigera  subtilita,  Spirifer  hemipUcata,  Productus  Korxvoodij  and  P. 
splendens  (?)  15  feet. 

2.  Slope,  no  rock  seen,  26  feet. 

3.  Soft  bluish  and  gray,  more  or  less  laminated  clays,  with  irregular  sandy 
seams  and  concretions,  12  feet. 

4.  Irregular,  hard,  blue  calcareous  seam,  1  to  6  inches,  £  foot. 
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5.  Blue  clay,  2  feet. 

G.  Soft,  decomposing,  more  or  less  laminated  sandstone,  4  feet. 

7.  Blue  clay  1  foot  above  the  creek,  1  foot. 

Almost  directly  opposite  these  localities,  on  the  south  side  of  the 
Kansas,  some  3  or  4  miles  back  from  the  river  and  nearly  ou  a  line 
between  the  locality  where  Ave  saw  the  exposures  on  Last  Creek  and 
Buffalo  mound,  but  considerably  below  the  level  of  the  summit  of  the 
latter,  we  examined  some  exposures  presenting  beneath  a  slope  of  about 
80  feet  in  descending  order  : 

1.  Hard  bluish  gray  limestone,  of  which  there  was  exposed  1  foot. 

2.  Rough  yellowish  magnesian  limestone,  with  cavities  lined  with  chal- 
cedony, 3  feet. 

3.  Bluish  and  ash-colored  clays,  5  feet. 

4.  Layer  much  like  Xo.  2,  1  foot. 

5.  Yellowish  green  clay,  20  feet. 

6.  Bluish  gray  limestone  in  two  layers,  the  upper  of  which  contains 
columns  of  crinoids,  Productus  Calhounianus,  &c,  while  Myalina  sub- 
qiiadrata,  OrtJnsia  Missouriensis,  allorisma,  pinna,  monotis,  &c,  occur 
in  the  lower,  3  feet. 

7.  Bluish  and  ash-colored  clays,  exposing  a  thickness  of  5  feet. 

The  bed  No.  6  of  this  section  is  evidently  the  same  as  No.  2  of  the 
section  at  Buffalo  mound,  (page  110,)  though  here  the  dip  of  the  strata 
has  brought  it  lower.  Its  elevation  above  the  Kansas  at  Buffalo  mound 
must  be  about  250  feet. 

We  had  no  means  of  estimating  very  accurately  its  elevation  where 
the  last  section  was  taken,  though  we  do  not  think  it  as  much  as  175 
feet  above  the  Kansas.  Ten  miles  farther  west  on  the  same  side  of  the 
river,  along  a  small  stream  marked  Deep  creek  on  the  maps,  at  a  point 
some  four  or  five  miles  back  from  the  Kansas  and  elevated  perhaps  as 
much  as  40  feet  above  it,  some  outcrops  were  examined  near  Zeandale, 
presenting  the  following  section,  descending: 

1.  Long  slope  of  about  100  feet,  no  rocks  seen,  100  feet. 

2.  Dark  argillaceous  limestone,  stained  with  iron  and  containing  frag- 
ments of  crinoids,  4  feet. 

3.  Soft  decomposing  argillaceous  limestone,  2  feet. 

4.  Very  hard  light  yellow  compact  limestone  in  one  massive  bed,  con- 
taining great  numbers  of  fusulina,  also  Productus  Calhounianus,  &c, 
6  feet. 

5.  Ash-colored  laminated  clay,  22  feet. 

G.  Hard  decomposing  argillaceous  limestone  with  fusulina,  3  feet. 

7.  Blue,  green,  and  ash-colored  clay,  18  feet. 

8.  Gray  argillaceous  limestone,  with  more  or  less  ferruginous  matter, 
3  feet. 

9.  Light  bluish  clay  somewhat  laminated,  7  feet. 

10.  White  decomposing  argillaceous  limestone  with  Productus  Calhouni- 
anusj  1  foot. 

We  heard  of  a  bed  of  coal  some  four  or  five  miles  above  this,  on  the 
same  creek,  but  were  unsuccessful  in  an  attempt  to  find  the  locality 
where  it  crops  out.  We  were  informed,  however,  by  Mr.  Pillsbury,  an 
intelligent  gentleman  living  at  Zeandale,  that  the  bed  is  from  four  to  six 
inches  in  thickness,  and  overlaid  by  about  three  and  a  half  feet  of  blue 
shale,  strongly  impregnated  with  alum.  Above  the  latter,  he  said  there 
is  an  eight  or  ten  inch  layer  of  dark  argillaceous  material,  weathering  to  an 
iron-rust  color,  and  containing  many  nodular  concretions,  perhaps  of  car- 
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bonate  of  iron.  From  the  information  obtained  in  regard  to  the  location 
and  elevation  of  this  coal  bed,  we  are  inclined  to  believe  it  must  hold  a 
position  a  little  below  the  horizon  of  the  middle  of  the  slope  at  the  top  of 
the  foregoing  section.  It  is  probably  the  highest  bed  of  coal  in  the 
whole  series  of  this  region ;  at  any  rate  we  saw  no  indications  of  coal 
above  it.  Above  a  mile  or  a  mile  and  a  half  north  of  the  locality  where 
this  coal  bed  has  been  seen,  the  dividing  ridge  between  the  Kansas  and 
Deep  creek  rises  to  an  elevation  of  near  320  feet  above  the  latter  stream 
at  the  nearest  point.  Here  at  the  summit  of  this  ridge  there  are  some 
thin  outcrops  of  gray  and  whitish  argillaceous  limestone,  showing  on 
weathered  surfaces  a  somewhat  laminated  structure,  and  containing  at 
places  large  spines  of  a  species  of  archceocidaris ;  beneath  this  there  is 
about  two  feet  of  gray  fragmentary  limestone  reposing  on  a  more  com- 
pact bed  of  hard  gray  limestone  near  three  feet  in  thickness,  and  often 
celluhe  in  the  middle.  Along  the  slope  about  120  feet  below  the  horizon 
of  these  beds,  we  found  loose  specimens  of  Spirifer  cameratus,  Orthisina 
umbraculum,  (f)  Rhynchonella  uta,  allorisma,  tiynocladia  biserialiSj  &c. 
Just  below  these  there  were  many  loose  slabs  of  light  yellowish,  fine- 
grained, calcareous  sandstone,  containing  productus,  pecten,  an&fueoidal 
markings.  About  47  feet  lower  down  the  slope,  and  near  115  feet  above 
the  level  of  the  Kansas,  there  is  an  exposure  of  light  grayish  yellow 
granular  limestone,  showing  a  thickness  of  three  feet,  in  which  we  only 
saw  fragments  of  a  chonctes,  and  crinoid  columns;  large  tabular  masses 
of  this  rock  were  strewed  along  the  slope  for  some  distance  below.  At 
the  mouth  of  Big  Blue  river,  on  the  south  side  of  the  Kansas,  there  is 
an  abrupt  bluff,  along  which  several  slides  have  exposed  many  of  the 
beds  composing  the  high  ridge  mentioned  six  or  seven  miles  below  here. 
The  dip,  however,  of  the  strata  toward  the  west  or  northwest  is  so  great 
that  the  limestone  containing  spines  of  archceocidaris,  .seen  on  the  sum- 
mit of  the  ridge  below  this,  at  an  elevation  of  about  320  feet  above  the 
Kansas,  is  here,  opposite  the  mouth  of  the  Big  Blue  river,  only  elevated 
about  214  feet  above  the  Kansas ;  consequently  the  three  feet  of  grayish 
yellow  limestone  cropping  out  115  feet  above  the  Kansas  along  the 
slope  of  the  ridge  above  mentioned,  at  the  mouth  of  Blue  river,  has 
sank  beneath  the  level  of  the  Kansas.  This  far  we  have  scarcely 
attempted  to  draw  parallels  between  the  various  beds  seen  by  us  at 
different  places,  in  consequence  of  the  fact  that  our  observations  were 
isolated,  as  must  necessarily  be  the  case  in  a  mere  reconnoissance, 
extended  over  a  large  area  in  a  short  space  of  time. 

In  addition  to  this,  the  group  of  rocks  examined  presents  no  extensive 
beds  of  limestone  or  other  hard  material,  forming  well-marked  horizons, 
or  continuous  lines  of  outcrop,  by  which  the  relations  between  strata 
seen  at  different  localities  could  be  traced  out.  This  difficulty  is  also 
greatly  increased  by- the  frequent  repetition  of  precisely  similar  beds  at 
different  horizons  in  the  series,  and  above  all  by  the  great  vertical  range 
of  the  organic  remains.  Consequently  we  have  preferred  to  present 
separately  the  local  sections  examined,  instead  of  attempting  to  con- 
struct a  continuous  general  vertical  section  showing  the  order  of  super- 
position of  the  various  strata.  To  do  this  successfully  throughout  all 
the  various  rocks  of  the  whole  Kansas  valley,  would  require  much  more 
time  than  Ave  had  at  our  command.  As  our  examinations  along  the 
Kansas  and  Smoky  Hill  rivers  above  this  point  were  made  in  more 
detail,  where  the  outcrops  were  more  frequent  and  continuous,  we  have, 
as  we  believe,  been  able  to  trace  out  the  connections  and  order  of  succes- 
sion of  the  various  strata  with  considerable  accuracy.  Hence  we  give 
below  a  general  section  of  the  rocks  in  this  region,  commencing  with 
8gb 
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the  cretaceous  sandstones  on  the  summits  of  the  Smoky  Hills,  latitude 
38°  30'  north,  longitude  98°  west,  and  descending  through  the  various 
intermediate  formations  seen  along  the  Smoky  Hill  and  Kansas  rivers, 
to  the  base  of  the  bluff  already  mentioned,  opposite  the  mouth  of  Big- 
Blue  river,  on  the  Kansas.  It  is  true,  there  are  a  few  gaps  in  this 
section  where  we'were  unable  to  see  the  beds  along  some  of  the  slopes, 
but  as  we  know  the  position  in  the  series,  as  well  as  the  extent  of  these 
gaps,  it  will  be  easy  to  determine,  when  a  greater  number  of  exposures 
have  been  examined,  the  nature  of  the  beds  occupying  them. 

General  section  of  the  rocks  of  Kansas  valley  from  the  cretaceous  down,  so 
as  to  include  portions  of  the  upper  coal  measures. 

1.  Eed,  brown,  and  yellowish,  rather  coarse-grained  sandstone,  often 
obliquely  laminated,  and  containing  many  ferruginous  concretions; 
also  fossil  wood  and  many  leaves  of  dicotyledonous  trees,  some  of 
which  belong  to  existing  genera,  and  others  to  genera  peculiar  to  the 
cretaceous  epoch.     Locality,  summit  of  Smoky  Hills,  GO  feet. 

2.  Whitish,  very  line  grained  argillaceous  sandstone,  underlaid  by  bluish 
purple  and  ash-colored  clays.     Locality  same  as  preceding;  15  feet. 

3.  Long,  gentle  slope,  with  occasional  outcrops  of  ash-colored  red,  blue, 
and  whitish,  more  or  less  laminated  clays,  with  thin  beds  of  sandstone. 
Locality  same  as  preceding,  and  extending  down  at  places  nearly  or 
quite  to  the  bluffs  of  Smoky  Hill  river;  thickness  about  200  feet. 

4.  lied  sandstone,  with  some  layers  of  hard,  light  gray  calcareous  sand- 
stone, and  both  containing  ferruginous  concretions.  Locality,  bluffs 
Smoky  Hill  river,  live  or  six  miles  above  Grand  Saline  river;  probably 
local;  thickness  seen  about  15  feet. 

5.  Bluish,  red,  light  yellow,  and  gray  clays,  and  soft  clay  stones,  with 
sometimes  a  lew  thin  layers  of  magnesian  limestone.  In  many  places 
these  clays  have  been  traversed  in  every  direction  by  cracks,  into 
which  calcareous  and  argillaceous  matter  have  found  their  way,  and 
subsequently  become  consolidated  so  as  to  form  thin  seams  of  impure 
yellowish  limestone,  which  cross  and  intersect  each  other  at  every 
angle.  The  red  clays  are  usually  less  distinctly  laminated,  contain 
more  arenaceous  matter,  and  often  show  ripple  marks  on  the  surfaces. 
Locality,  bluffs  along  Smoky  Hill  river,  above  the  mouth  of  the  Grand 
Saline,  (JO  feet. 

G.  Light  gray,  ash  colored,  and  red  clays,  sometimes  arenaceous,  and 
often  traversed  by  cracks  tilled  with  calcareous  matter  as  in  the  bed 
above,  alternating  with  thin  layers  and  seams  of  gypsum.  Locality, 
near  mouth  Smoky  Hill  river,  40  feet. 

7.  Rather  compact  amorphous  white  gypsum,  with  near  the  base  dis- 
seminated crystals,  dark  colored  gypsum.  Locality  same  as  last,  4 J 
to  5  feet. 

8.  Alternations  of  ash-colored,  more  or  less  arenaceous  clays,  with  thin 
beds  and  seams  of  gypsum  above;  towards  lower  part,  thin  layers  of 
claystone,  and  at  some  places  soft  magnesian  limestone.  Locality 
same  as  last,  50  feet. 

0.  Hough  conglomerated  mass,  composed  of  fragments  magnesian  lime- 
stone and  sandstone,  with  sometimes  a  few  quartz  pebbles,  cemented 
by  calcareous  and  arenaceous  matter ;  variable  in  the  thickness  and 
probably  local.  Locality,  south  side  of  Smoky  Hill  river,  10  or  12 
miles  below  Solomon's  Fork,  seen  18  feet. 
0.  Bluish,  light  gray,  and  red  laminated  clays,  with  seams  and  beds  of 
yellowish  magnesian  limestone,  containing  Monotis  Hawni,  Myalina 


YELLOWSTONE    AND    MISSOURI    RIVERS.  115 

pcrattenuata,  Pleurophorous  (?)  subcuneata,  Edmondia  (f)  Calhounijpecten 
undetermined,  and  spirigera  near  S.  subtilita,  also  Nautilus  eccentricus, 
Bakevellia  parva,  Leda  subscitula,  Axinns  rotundatus,  and  undeter- 
mined species  of  bellerophon,  murehisonia  &e.  Locality,  near  Smoky 
Hill  river,  on  high  country  south  of  Fort  Riley,  as  well  as  on  Cotton- 
wood creek,  90  feet. 

11.  Light  grayish  and  yellow  magnesian  limestone,  in  layers  and  beds 
sometimes  alternating  with  bluish  and  other  colored  clays,  and  con- 
taining solemya,  a  myalina  near  M:  squamosa,  Pleurophorous  (?)  sub- 
cuneata, Bakevellia  parva, peeten  undetermined  and  an  enomphalus  near 
E.  rugosus;  also,  a  spirigera  allied  to  8.  subtilita,  but  more  gibbons, 
Orthisina  umbraculum  (?)  0.  iShumardiana,  &c.  Locality,  summit  of 
the  hills  near  Fort  Kiley  and  above  there ;  also  seen  on  Cottonwood 
creek,  25  to  35  feet. 

12.  Light  grayish  yellow,  rather  granular  magnesian  limestone,  contain- 
ing spines  and  plates  of  archcluvcidaris,  a  few  fragments  of  small 
crinoid  column,  spirifer  similar  to  S.  lineatus  but  perhaps  distinct; 
also,  some  spirigera  seen  in  beds  above,  Orthisina  Shumardiana,  0. 
umbraculum,  and  Productus  Calhounianus.  Forms  distinct  horizon 
near  summit  of  hills  in  vicinity  of  Fort  Riley,  also  seen  on  Cotton- 
wood creek,  7  to  8  feet. 

13.  Soft  argillo-calcareous  bed,  apparently  local.     Kansas  falls,  5  feet. 

14.  Light  grayish  and  yellowish  magnesian  limestone,  containing  many 
concretions  of  flint,  also  the  safl|e  spirigera  found  in  beds  above,  and 
Productus  Norwoodi,  P.  Calhounianus,  with  Discina  tenuilineata,  and 
an  undetermined  monotis.  Fort  Riley  and  below,  also  at  Kansas  falls 
and  on  Cottonwood  creek,  38  feet. 

15.  Alternations,  bluish,  yellowish,  and  brown  clays,  with  a  few  thin 
seams  of  limestone.  Fort  Riley,  Kansas  falls,  also  below  Fort  Riley 
and  on  Cottonwood  creek,  35  feet. 

1G.  Light  yellowish  magnesian  limestone,  containing  fuco  id  al  markings, 
fragments  of  small  crinoid  columns,  pecten,  allorisma,  spirigera,  Orthi- 
sina umbraculum  (?)  0.  tShumardiana,  Piscina  tenuiliueata,  &c.  Lower 
quarry  at  Fort  Riley,  and  at  other  places  above  and  below  Fort  Riley, 
as  well  as  on  Cottonwood  creek,  4  feet. 

17.  Alternations  of  blue,  red,  and  light  gray  clays,  with  sometimes  thin 
layers  and  seams  of  magnesian  limestone.     Fort  Riley,  28  feet. 

18.  Light  gray  and  whitish  magnesian  limestone,  containing  spirigera*, 
Orthisina  umbraculum,  (?)  0.  Shumardiana,  Productus  Calhounianus, 
Acanthocladia  Americana,  and  undetermined  species  cyathocrinus, 
lower  part  containing  many  concretions  of  flint.  Fort  Riley  and  on 
Cottonwood  creek ;  whole  thickness  about  40  feet. 

10.  Brown,  green,  and  very  light  gray  clays,  alternating;  contains  near 
the  upper  part  fragments  of  crinoid  columns,  ISynocladia  biserialis, 
spirigera,  Productus  Norwood i,  chonetes,  mucronata,  Orthisina  iShumar- 
diana, 0.  umbraculum,  &c,  with  teeth  of  Petalodus  Alleqhaniensis. 
Fort  Riley,  14  feet, 

20.  Alternations  of  rather  thin  layers  light  yellowish  magnesian  lime- 
stone, and  various  colored  clays;  the  limestone  layers  containing 
monotis,  ISynocladia  biserialis,  &c.     Locality  same  as  last,  33  feet. 

21.  Slope,  no  rocks  seen.     Below  Fort  Riley,  25  feet. 

22.  Whitish  or  very  light  gray  magnesian  limestone,  rendered  porous 
by  cavities  left  by  the  weathering  out  of  numerous  fusidina.  This  is 
the  highest  horizon  at  which  any  remains  of  fusulina  were  met  with. 
Some  4  miles  below  Fort  Riley,  along  a  creek  on  the  south  side  of  the 
Kansas,  and  apparently  not  more  than  10  feet  above  it,  2  feet. 
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23.  Bluish,  light  gray,  and  brown  clays,  with  occasional  layers  of  mag- 
nesian limestone.  Chonetes mucronata ,Orthisina  mnbraculum(f) monotis. 
fusulina,  &c.     Ten  miles  below  Fort  Riley,  35  feet. 

24.  Hard,  very  light  yellowish  gray  magnesian  limestone,  with  fusulma, 
and  spines  of  arcliceo&aris.  Forms  a  marked  horizon  near  the  same 
locality  as  last,  G  feet. 

25.  Slope,  with  occasional  exposures,  thin  layers  of  fusulina,  limestone, 
and  seams  of  gray  limestone  containing  myalina,  monotis,  pecten,  and 
fragments  of  Synocladia  biserialis.     Near  same  locality  as  last,  3G  feet. 

2G.  Light  gray  argillaceous  limestone,  showing  on  weathered  surfaces 
a  somewhat  laminated  structure;  contains  large  spines  of  archccocida- 
ris.    Near  Ogden  ferry  and  Manhattan,  9  feet. 

27.  Gray  limestone,  often  fragmentary,  with  much  clay  above;  lower 
part  hard,  and  more  or  less  cellular  in  middle.  Locality  same  as  last, 
5  feet. 

28.  Whitish  clays  and  clay  stones,  with  a  thin  layer  of  hard  compact  gray 
limestone  near  the  middle.     Locality  same  as  last,  10  feet. 

29.  Light  greenish  indurated  clays.     Same  locality,  3  feet. 

30.  Hard,  heavy  bedded,  white  argillaceous  limestone,  containing  mon- 
otis and  avicula.     Ogden  ferry  and  below  there,  5  feet. 

31.  Very  thinly  laminated  dark  green  shale.  Three  miles  nearly  east 
of  Ogden  ferry,  on  McDowell's  creek,  also  at  Manhattan  on  the  Kan- 
sas, 1  foot. 

32.  Light  greenish  and  flesh-colored  hard  argillaceous  limestone,  with 
Spirifer  cameratus.  This  is  the  highest  horizon  at  which  we  found 
this  species.     Same  locality,  3  feet. 

33.  Alternations  of  bluish,  green  and  red,  more  or  less  calcareous  lam- 
inated clays,  light  gray  limestones  and  claystones,  with  j?ecfe«,  monotis, 
and  fragments  of  crinoid  columns.     Same  localities,  30  feet. 

34.  Alternations  bluish,  purple,  and  ash-colored  calcareous  clays,  pass- 
ing at  places  into  claystones,  and  containing,  in  a  thin  bed  near  the 
middle,  Spirifer  planoconvexa,  Spirigera  subtilita,  Productus  splendens,(?) 
Rynchonel  Via,  &c.     Locality  same  as  preceding,  12  feet. 

35.  Blue,  light  gray,  and  greenish  clays,  with  occasional  harder  seams 
and  layers  of  claystone  and  limestone.     Same  locality,  33  feet. 

36.  Somewhat  laminated  claystone  of  light  gray  color,  with  more  or  less 
calc-spar  near  lower  part.'  Manhattan,  19  feet. 

37.  Alternations  of  dark  gray  and  blue,  soft  decomposing  argillaceous 
limestone,  with  dark  laminated  clays,  or  soft  shale,  containing  great 
quantities  of  Fusulina  cylindrica,  F.  cylindrica,  var.  ventricosa,  Disci)i« 
Manhattanensis,  chwtetes,  and  fragments  crinoids ;  also  chonetes,  verneu- 
iliana,  C.  mucronata,  Productus  splendens,  (?)  Retzia  Mormonii,  Rhyn- 
chonella  TJta,  Spirigera  subtilita,  Spirifer  cameratus,  8.  planoconvex 
enomphalus,  near  F.  rugosus,  and  Synocladia  biserialis;  also  Cladodus 
occidentaUs.     Locality  same  as  last,  18  feet. 

38.  Soft  bluish  shale,  with  yellow  laminated  arenaceous  seams  below, 
containing  fucoidal  markings.     Same  locality,  25  feet. 

39.  Two  layers  gray  argillo-calcareous  rock,  separated  by  2  feet  of  dark 
green  and  ash-colored  clays.  The  calcareous  beds  contain  fragments 
of  crinoids,  chonetes,  and  myalina  of  undetermined  species.  Same 
locality  as  last,  4J  feet. 

40.  Light  greenish,  yellow,  and  gray  clays  and  claystones,  extending 
down  nearly  to  high-water  mark  of  the  Kansas,  opposite  the  mouth 
of  Blue  river,  27  feet. 

The  foregoing  general  section  of  the  strata  seen  along  the  valley  of 
Kansas  and  Smoky  Hill  rivers,  from  the  mouth  of  Blue  river  to  the 
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98°  of  west  longitude,  is  presented  in  its  present  form,  more,  with  a 
view  of  illustrating-  the  vertical  range  of  the  organic  remains  found  in 
these  rocks,  than  as  an  attempt  to  group  the  beds  into  formations  that 
may  be  expected  to  preserve  their  distinctive  lithological  characters 
throughout  areas  of  any  great  extent.  As  this  has  necessarily  been 
done  from  a  knowledge  of  only  a  portion  of  the  fossils  characterizing 
these  strata,  it  is  quite  probable,  when  more  extensive  collections  are 
obtained,  that  it  may  be  found  necessary,  even  on  this  principle,  to 
classify  and  group  the  beds  somewhat  differently.  We  are  also  aware 
that  some  of  these  beds  probably  increase  or  diminish  greatly  in  thick- 
ness, or  may  even  entirely  thin  out,  at  no  very  great  distances  from  the 
localities  where  we  saw  them. 

Among  the  more  peculiar  features  of  the  series  of  rocks  represented 
by  this  general  section,  and  in  part  by  the  preceding  local  sections,  may 
be  mentioned,  first,  the  great  number  of  thin  layers  and  beds;  and 
secondly,  the  frequent  repetition  of  similar  beds  at  various  horizons. 
Again,  the  almost  entire  absence  of  heavy  massive  strata  of  limestone, 
or  other  hard  material  possessing  sufficient  durability  to  form  perpen- 
dicular escarpments  of  much  extent,  is  worthy  of  note.  As  a  general 
thing,  the  limestones  vary  from  only  a*  few  inches  in  thickness  to  from 
one  to  three  or  four  feet,  and  rarely,  as  in  Nos.  14  and  18,  attain  a  thick- 
ness of  from  38  to  40  feet.  Although  various  light-colored  laminated 
clays  and  soft  argillaceous  shaly  beds  predominate,  and  arenaceous 
matter  is  not  unfrequently  present,  it  is  somewhat  remarkable  that 
dark  bituminous  shales  and  beds  of  coal  are  rarely  met  with,  even 
among  the  outcrops  seen  along  the  Kansas,  below  the  mouth  of  Blue 
river,  belonging  to  the  upper  coal  measures,  and  holding  a  position 
below  the  base  of  the  foregoing  general  section ;  while  through  a  con- 
siderable thickness  of  beds  belonging  to  higher  portions  of  the  coal 
measures  included  in  the  lower  part  of  this  section,  as  well  as  through 
the  strata  containing  permian  fossils  above,  beds  of  coal  and  dark 
carbonaceous  shale  appear  to  be  almost  if  not  entirely  wanting. 

It  will  be  observed  we  have  in  this  general  section,  without  attempting 
to  draw  lines  between  the  systems  or  great  primary  divisions,  presented 
in  regular  succession  the  various  beds  with  the  fossils  found  in  each,  from 
the  cretaceous  sandstone  on  the  summits  of  the  Smoky  Hills,  down 
through  several  hundred  feet  of  intermediate  doubtful  strata,  so  as  to 
include  the  beds  containing  permian  types  of  fossils,  and  a  considera- 
ble thickness  of  rocks  in  which  we  find  great  numbers  of  upper  coal 
measure  forms.  We  have  preferred  to  give  the  section  in  this  form 
because,  in  the  first  place,  the  upper  coal  measures  of  this  region  pass 
by  such  imperceptible  gradations  into  the  permian  above,  that  it  is  very 
difficult  to  determine,  with  our  present  information,  at  what  particular 
horizon  wTe  should  draw  the  line  between  them,  Avhile,  on  the  other  hand, 
it  is  equally  difficult  to  define  the  limits  between  the  permian  and  beds 
above,  in  which  we  found  no  fossils. 

Beginning  near  the  base  of  this  section,  we  find  we  have  in  great 
numbers  the  following  well-known  and  widely  distributed  coal  measure 
fossils, viz :  Fusulina cylindrica* Chonetes verneuiliana, Productus splendens, 
(or  a  closely  allied  species,)  Betzia  Mormonii,  RhynchonellaUta,  Spirigera 
subtilita,  Spirifer  cameratus,  IS.  planoconvcxa,  and  an  euomphalus  similar  to 
E.  rugosus  of  the  coal  measures,  while  the  few  new  and  undetermined 

*  In  Russia,  Fusulina  cylindrica  is  said  to  occur  only  in  the  upper  part  of  the  lower  car- 
boniferous series;  but  the  fossil  generally  referred  to  that  species  in  this  country  appears  to 
be  confined  to  the  coal  measures.  We  have  same  doubts  with  regard  to  its  identity  with  the 
Russian  species. 
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species  associated  with  these  are,  for  the  most  part,  also  decidedly  more 
nearly  allied  to  carboniferous  than  permian  forms.  We  should  here 
remark,  however,  that  we  occasionally  met  with  a  species  of  monotis, 
allied  to  the  permian  species  M.  speluncaria  and  Synocladia  biserialis, 
also  regarded  in  the  Old  World  as  a  permian  genus,  at  horizons  far 
beneath  the  base  of  this  section,  between  Manhattan  and  the  Missouri. 
We  even  found  a  single  specimen  of  this  monotis  as  low  down  as  bed 
No.  9,  of  the  section  taken  near  the  landing  at  Leavenworth  City,  which 
must  occupy  a  position  several  hundred  feet  below  the  lowest  beds  of 
the  above  section.  Still,  as  this  shell  is  very  rare  in  these  lower  rocks, 
and  the  synocladia  is  a  distinct  species  from  the  well-known  permian 
form  of  the  Old  World,  while  they  are  both,  at  these  horizons,  associated 
with  great  numbers  of  the  common  well-known  coal  measure  species,  we 
can  only  regard  their  presence  in  these  beds  as  establishing  the  existence 
of  these  genera  at  an  earlier  period  in  this  country  than  in  the  Old  World. 

This,  it  seems  to  us,  is  more  philosophical  than  it  would  be  to  i>lace 
all  this  great  thickness  of  strata,  with  their  vast  numbers  of  well  known 
coal  measure  species,  in  the  permian,  merely  because  we  also  find  with 
these  occasionally  a  few  forms  which  would  in  the  Old  World  be  regarded 
as  characteristic  of  the  permian  epoch.  Taking  it  for  granted  then  that 
we  have  carried  this  section  down  far  enough  to  include  not  only  all  the 
beds  containing  almost  exclusively  permian  forms,  but  a  considerable 
portion  of  the  upper  coal  measures,  it  will  be  interesting  to  notice,  as  we 
ascend  in  the  series,  how  far  each  of  the  coal  measure  species  mentioned 
in  the  lower  part  of  the  section,  as  well  as  of  a  few  others  that  occur 
above  and  below,  range  upwards.  Thus  we  see  that  Fusulina  cylindrica 
var.  ventricosa,  Chonetes  verneui liana  and  Eetzia  Mormonii  were  not  met 
with  above  division  No.  37 ;  while  jSpirifer  plano-convexa,  Prodnctus 
splendens  (f)  and  Rhynchonella  Uta,  were  not  observed  above  34,  nor  Spi- 
rifer  cameratus  above  32.  Fusulina  cylindrica,  of  the  slender  variety, 
so  common  in  the  coal  measures  of  Kansas  and  Missouri,  was  not  seen 
above  22 ;  nor  was  any  species  or  variety  of  that  genus  observed  above 
this  horizon. 

Apparently  the  same  species  of  monotis,  mentioned  at  various  horizons 
far  beneath,  were  occasionally  met  with  in  30,  25,  23,  and  20,  generally 
associated  with  the  same  species  of  synocladia,  ranging  far  down  into 
the  upper  coal  measures. 

In  division  No.  10,  Ave  again  met  with  the  Synocladia  biserialis,  and  a 
spirigem  allied  to  8.  subtilita,  if  not  identical,  along  with  a  new  species 
of  chonetes,  we  have  called  C.  mueronata,  which  ranges  down  into  the  beds 
near  the  base  of  the  section.  Along  with  these,  were  also  Prod actus  Nor- 
woods and  Orthisina  Shumardiana,  both  of  which  are  common  in  the  coal 
measures  far  below,  and  a  large  orthisina  similar  to  0.  mnbraculum,  but 
apparently  more  finely  striate.  Ascending  through  the  intermediate 
beds  to  No.  12,  Ave  continue  to  meet  with  nearly  all  the  species  men- 
tioned in  19,  with  the  exception  of  Chonetes  macronata.  We  also  have, 
first  in  18,  a  large  species  of  product  us,  called  P.  Calhounianus  by  Pro- 
fessor Swallow,  very  similar  to  some  varieties  of  P.  semi  ret  iculatus,  but 
thought  by  Professor  Swallow  to  present  Avell  marked  internal  differ- 
ences. There  is  likewise  added  in  10  a  large  allorisma  and  a  spiriger 
similar  to  8.  subtilita,  but  much  more  gibbous  ;  and  in  14,  Piscina  tenui- 
lineatus,  together  with  apparently  the  same  monotis,  so  often  mentioned 
below.  In  12  Ave  also  have  added  a  small  spirifer,  similar  to  8.  lincutus, 
but  perhaps  more  nearly  allied  to  the  permian  species,  Martinia  Clan- 
nyana,  King.  The  succeeding  bed  above,  No.  11,  appears  also  to  con- 
tain a  mingling  of  permian  with  coal  measure  forms,  for  wo   have  in  it 
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the  following  permian  types,  viz :  Myalina,  very  similar  to  M.  squamosa, 
pleurophorus,  (f)  siibcuneata,  BaJcevellia  parva  and  Monotis  Haivni,  along 
with  an  enomphalus  near  E.  rugosus,  the  same  gibbons  spirigera,  similar 
to  8.  subtilita,  Orthisina  iimbraculum  (?)  and  0.  Shmnardiana. 

On  passing  into  the  next  division  above,  No.  10,  we  find  we  have  lost 
sight  of  all  the  characteristic  carboniferous  forms,  unless  the  spirigera 
mentioned  in  some  of  the  beds  below  be  regarded  as  only  a  variety  of 
8.  siibtilita,  from  which,  however,  we  think  it  specifically  distinct ;  for 
with  this  exception,  nearly  all  the  fossils  seen  by  us  in  this  division  are 
such  as  would  be  regarded  as  permian  types.  Although  the  number  of 
species  found  by  us  in  No.  10  is  not  great,  individual  specimens  are  often 
numerous.  Above  this  horizon  we  saw  no  more  fossils,  through  a  great 
thickness  of  various  colored  clays,  clay  stones,  &c,  until  ascending  to 
the  cretaceous  sandstones  crowning  the  Smoky  Hills.  If  we  do  not 
admit  the  existence  of  an  intermediate  group  of  rocks,  connecting  by, 
slight  gradations  the  permian  above  with  the  coal  measures  below,  and 
must  draw  a  line  somewhere,  below  which  all  is  to  be  regarded  as  car- 
boniferous and  all  above  as  permian,  we  should  certainly,  upon  paleon- 
tological  principles  alone,  carry  this  line  up  as  far  as  the  top  of  division 
No.  11.  The  passage  from  the  carboniferous  to  the  strata  containing 
permian  types,  however,  is  so  gradual  here  that  it  seems  to  us  no  one 
undertaking  to  classify  these  rocks,  without  any  knowledge  of  the  clas- 
sification adopted  in  the  Old  World,  would  have  separated  them  into  dis- 
tinct systems,  either  upon  lithological  or  paleontological  ground,  especi- 
ally as  they  are  not,  so  far  as  our  knowledge  extends,  separated  by  any 
discordance  of  stratification,  or  other  physical  break.*  Indeed  the  fact 
that  some  of  the  permian  types  occurring  in  No.  10  were  first  introduced 
in  beds  below  this,  containing  many  carboniferous  species,  would  seem 
to  indicate  that  even  No.  10  may  possibly  have  been  deposited  just 
before  the  close  of  a  period  of  transition  from  the  conditions  of  the  car- 
boniferous to  those  of  the  permian  epoch.  The  apparent  absence  of 
fossils  in  the  beds  above  No.  10  renders  it  impossible,  with  our  present 
information,  to  determine  with  certainty  the  upper  limits  of  the  series 
containing  permian  forms.  It  is  true  there  is  at  places  a  kind  of  con- 
glomerated mass,  occupying  the  horizon  No.  0,  which  might  appear  to 
form  a  natural  line  of  division  between  the  beds  containing  the  permian 
fossils  and  those  above,  in  which  we  found  no  organic  remains  ;  but  this 
seems  to  be  local,  and  although  there  is  a  new  feature  presented  by  the 
.zone  of  gypsum  deposits  above  it,  Ave  find  between  the  beds  and  layers 
of  gypsum,  and  far  above  the  horizon  at  which  they  occur,  bluish,  green- 
ish, and  other  colored  clays,  not  only  similar  to  those  between  the  beds 
and  layers  of  limestone  containing  the  permian  fossils  in  division  No.  10, 
but  also  precisely  like  the  laminated  clays  between  the  beds  of  limestone 
of  the  upper  carboniferous  series  far  below.  Again,  in  these  clays  of  the 
gypsum  zone,  as  well  as  through  a  considerable  thickness  of  clays  above 
it,  there  are  occasional  seams  of  clay  stone,  which  sometimes  pass  into 
seams  of  magnesian  limestone,  exactly  like  some  of  those  containing 
permian  fossils  in  division  No.  10.  We  saw  no  fossils  in  these  seams 
amongst  the  gypsum-bearing  beds  nor  higher  in  the  series,  but  it  is 
probable  they  may  yet  be  found  in  some  of  the  more  calcareous  portions. 

*  We  have  been  informer!  by  Dr.  J.  G.  Norwood,  former  State  geologist  of  Illinois  that 
the  rocks  in  that  State,  referred  by  him  and  others  to  the  same  epoch  as  the  Kansas  permian 
beds,  rest  unconlormably  upon  the  coal  measures.  This,  howtver,  would  be  impossible  in 
Kansas,  since  no  disturbances  of  the  strata  occurred  there  until  after  the  close  of  the  creta- 
taceous  era.  which  would,  of  course,  not  only  cause  the  cretaceous  and  carboniferous,  but 
all  intermediate  beds  to  dip  at  the  same  angle. 
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Another  fact,  apparently  indicating  some  kind  of  relation  between  the 
gypsum-bearing  beds,  as  well  as  some  of  the  higher  deposits,  and  the 
rocks  below  is,  that  we  often  find,  bath  in  the  clays  between  the  beds  of 
gypsum  and  those  between  the  limestone  containing  the  permian  fossilsr 
the  same  peculiar  appearance  caused  by  the  cracking  of  the  clays  and 
subsequent  infiltration  of  calcareous  matter  as  seen  in  division  No.  5. 
At  some  places  the  thin  plates  of  limestone,  formed  by  the  impure  calca- 
reous matter  filling  these  cracks,  may  be  seen  ramifying  through  some 
rather  thin  beds  of  these  clays  in  all  directions,  so  as  to  cross  and  inter- 
sect each  other  at  every  angle.  Where  beds  of  this  kind  have  been 
expdsed  for  any  length  of  time  along  near  the  tops  of  bluffs,  the 
softer  clays  filling  the  interstices  often  Aveather  out,  so  as  to  have  a 
curious  cellular  mass,  with  the  numerous  angular  cavities.  From  these 
facts  we  are  inclined  to  suspect — though  we  are  fully  aware  that  it  is  a 
•question  which  can  only  be  determined  upon  evidence  derived  from 
organic  remains — that  not  only  the  gypsum-bearing  deposits,  but  a  large 
portion,  if  not  all,  of  division  No.  5  belongs  to  the  same  epoch  as  the 
beds  containing  the  permian  fossils  below. 

Between  No.  5  and  the  cretaceous  above  there  is  still  a  rather  exten- 
sive series  of  beds  in  which  we  found  no  organic  remains ;  these  may  be 
Jurassic  or  triassic,  or  both,  though,  as  we  have  elsewhere  suggested,  we 
rather  incline  to  the  opinion  that  they  may  prove  to  belong  to  the 
former.  As  we  have  fully  discussed  the  question  in  regard  to  the  cre- 
taceous age  of  the  highest  division  of  the  foregoing  section  in  a  paper 
read  before  the  academy  in  December  last,  and  in  an  article  in  the 
American  Journal  of  Science,  January,  1859,  it  is  unnecessary  for  us  to 
add  anything  further  on  that  subject  here.  As  already  stated,  our 
observations  along  the  Kansas  valley,  to  within  twelve  or  fourteen 
miles  of  the  mouth  of  the  Big  Blue  river,  were  too  isolated  to  determine 
in  all  cases  the  relations  between-  outcrops  seen  at  different  places. 
Consequently,  although  we  saw  at  several  points  along  this  part  of  the 
valley  indications  of  a  westward  or  northwestward  inclination  of  the 
strata,  we  were  left  in  some  doubt  whether  or  not  there  is  a  general 
inclination  of  the  rocks  in  that  direction  between  Wabounse  and  the 
Missouri.  Above  this  point,  however,  our  observations  being  more  con- 
nected, and  the  exposures  more  continuous,  we  were  able  to  determine 
very  satisfactorily  that  there  is,  at  least  from  near  Wabounse,  a  uniform 
dip  towards  the  west  or  northwest.  So  that  in  ascending  the  Kansas 
valley  from  this  region,  we  are  constantly  meeting  with  more  and  more 
modern  rocks,  as  those  we  leave  behind  pass  beneath  the  level  of  Kan- 
sas. To  illustrate  this  more  clearly,  we  would,  in  the  first  place,  remark 
that  a  bed  of  light  grayish  yellow  granular  magnesian  limestone,  men- 
tioned as  occupying  a  horizon  about  115  feet  above  the  Kansas,  two  or 
three  miles  west  of  Zeandale,  passes  beneath  the  level  of  Kansas  before 
reaching  the  mouth  of  the  Big  Blue  river,  a  distance  of  near  seven 
miles;  while  another  bed  (No.  20  of  the  foregoing  section)  seen  on  the 
very  summit  of  the  hills  two  or  three  miles  north  of  Zeandale,  at  an  ele- 
vation of  about  320  feet  above  the  Kansas,  was  observed  opposite  Man- 
hattan, at  the  mouth  of  Big  Blue  river,  only  some  214  feet  above  the 
Kansas.  Again,  bed  No.  12,  of  the  foregoing  general  section,  which 
was  seen  at  a  locality  nearly  opposite  Ogden,  at  an  elevation  of  about 
.'303  feet  above  the  Kansas,  is  at  Fort  Riley,  eight  or  nine  miles  further 
west,  elevated  only  some  215  feet  above  Kansas.  Above  Fort  Riley  this 
bed  forms  a  marked  horizon,  and  can  be  followed  by  the  eye  without 
interruption  for  several  miles  along  the  hills  on  both  sides  of  the  river. 
We  observed  it  gradually  sinking  as  we  ascended  the  Kansas  valley, 
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until  at  a  point  on  Chapman's  creek.  Some  fifteen  miles  a  little  south 
of  west  from  Fort  Riley  we  saw  it  nearly  down  on  a  level  with  the  Kan- 
sas; beyond  this  it  was  not  again  met  with  on  the  north  side  of  the  Kan- 
sas, but  we  saw  it  at  somewhat  higher  elevations  on  the  south  side  of 
the  river  a  little  west  of  this.  As  the  distance  by  an  air-line  from  the 
locality  nearly  opposite  Ogden,  where  this  rock  occupies  a  horizon  at  an 
elevation  of  303  feet  above  the  Kansas,  to  the  mouth  of  Chapman's 
creek  is  about  23  miles,  the  dip  would  appear  to  be  not  far  from  15  J  feet 
to  the  mile. 

It  must  be  borne  in  mind,  however,  that  the  average  fall  of  the  Kansas, 
at  least  below  Fort  Riley,  according  to  the  barometrical  observations  of 
Colonel  Fremont  and  others,  is  near  1£  foot  to  the  mile,  and  that  if  we 
assume  the  distance  by  the  windings  of  the  river  between  Chapman's 
creek  and  Ogden  to  be  about  30  miles,  it  would  make  the  elevation  of 
the  Kansas  at  the  former  locality  some  45  feet  greater  than  at  Ogden, 
which  would  reduce  the  dip  to  a  fraction  less  than  14  feet  to  the  mile. 
Still,  as  the  direction  of  the  dip  in  this  region  is  to  the  north  of  w^est, 
and  the  direction  of  the  mouth  of  Chapman's  creek  from  Ogden  is  con- 
siderably south  of  west,  it  is  probable  the  inclination  of  the  strata  here 
is  greater  than  the  above  figures  would  indicate,  and  that  it  may  not  be 
less  than  20  feet  to  the  mile,  in  a  northwest  direction.  From  the  fore- 
going statements  it  will  be  seen  that  in  consequence  of  the  dip  of  the 
strata  to  the  northwest,  and  in  some  slight  degree  to  the  fall  of  the  Kan- 
sas and  Smoky  Hill  rivers,  the  whole  of  the  foregoing  general  section 
below  No.  12  passes  beneath  the  level  of  the  Smoky  Hill,  between  the 
mouth  of  Blue  river  and  Chapman's  creek.  Consequently,  the  lime- 
stones of  the  succeeding  beds  above  being  thinner  and  less  durable  than 
those  below,  and  separated  by  heavy  beds  of  clay,  we  find,  as  might  be 
expected,  that  the  country  here  in  the  region  of  the  mouth  of  Chapman's 
creek  is  much  lower  than  at  Fort  Riley  and  below.  On  reaching  the 
mouth  of  Solomon's  Fork  we  found  the  face  of  the  country  characterized 
by  long,  gentle,  grassy  slopes,  no  part  of  it  near  the  river  being  appar- 
ently elevated  more  than  about  00  or  70  feet  above  its  surface.  A  short 
distance  beyond  this  we  caught  the  first  glimpse  of  the  Smoky  Hills, 
which  were  seen  in  a  direction  a  little  south  of  west  from  us,  rising- 
above  the  surrounding  low  country  like  dark  blue  clouds  above  the  hor- 
izon. On  approaching  these  we  found  them  always  situated  several 
miles  back  from  the  river,  and  rising  some  350  feet  above  it.  The  imme- 
diate bluffs  of  the  river  here  are  generally  composed  of  divisions  No. 
4  and  5  of  the  foregoing  general  section,  and  that  portion  of  these  hills 
above  the  level  of  the  summits  of  the  bluffs  along  the  river  is  made  up 
of  division  Nos.  3,  2,  1  of  the  same  section.  On  the  south  side  of  the 
river  these  hills  have  but  a  comparatively  thin  capping  of  the  sandstone 
No.  1,  but  on  the  north  side  we  saw  it  showing  a  thickening  on  some  of 
them  of  00  feet.  From  some  of  these  hills  on  the  north  side  of  Smoky 
Hill  river,  between  it  and  the  Grand  Saline,  we  had  an  extensive  and 
beautiful  view  of  the  surrounding  country.  In  the  north  and  northwest 
many  similar  hills  were  in  sight,  and  as  the  dip  of  the  strata  here  is  in 
that  direction  it  is  probable  some  of  these  are  not  only  chieliy  made  up  of 
the  sandstone  No.  1,  but  surmounted  by  the  other  cretaceous  beds  Nos. 
2  and  3  of  the  Nebraska  cretaceous  series ;  indeed,  Dr.  Engleman  found 
all  these  formations  occupying  this  relation  on  Republican  river,  not 
more  than  70  miles  north  of  this.*  Although  this  paper  is  merely 
designed  to  give  a  brief  sketch  of  the  leading  geological  features  of  those 

*  See  Report  of  Secretary  of  War,  December  5,  1857,  p.  407. 
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portions  of  northeastern  Kansas  visited  by  us,  we  cannot  close  it  with- 
out alluding  to  the  truly  great  agricultural  and  other  natural  resources 
of  this  new  and  interesting  territory.  We  mean  no  disparagement  to 
other  portions  of  the  Mississippi  valley  when  we  state  that  after  having 
traveled  extensively  in  the  great  west,  and  after  having  seen  many  of 
its  most  favored  spots,  we  have  met  with  no  country  combining  more 
attractive  features  than  Kansas  Territory.  Her  geographical  position 
gives  her  a  comparatively  mild  and  genial  climate,  intermediate  between 
the  extremes  of  heat  and  cold,  while  the  rich  virgin  soil  of  her  beautiful 
prairies  is  admirably  adapted  to  the  growth  of  all  the  great  staple  grain 
and  root  crops  of  the  west.  It  is  true  that  in  some  districts  there  is 
rather  a  deficiency  of  timber,  but  as  a  general  thing  there  is  along  the 
streams  sufficient  for  the  immediate  wants  of  the  country.  In  addition 
to  this,  the  wonderful  rapidity  with  which  forests  are  known  to  have 
sprung  up  on  similar  prairie  lands  in  Missouri,  as  the  country  became 
settled  so  as  to  keep  out  the  annual  fires,  shows  that  the  present  scarcity 
of  timber  should  not  be  regarded  as  presenting  any  serious  obstacle  to 
the  settlement  of  the  most  extensive  prairie  district  in  Kansas.  Before 
going  out  into  the  interior  of  the  Territory  Ave  had  expected  to  find  the 
whole  country  immediately  west  of  Fort  Riley  comparatively  sterile;  on 
the  contrary,  however,  we  were  agreeably  disappointed  at  meeting  with 
scarcely  any  indications  of  decreasing  fertility  as  far  as  our  travels 
extended,  which  was  about  CO  miles  west  of  Fort  Eiley.  Here  we  found 
the  prairies  clothed  with  a  luxuriant  growth  of  grass,  and  literally  alive 
with  vast  herds  of  buffalo  that  were  seen  quietly  grazing  as  far  as  the 
eye  could  reach  in  every  direction. 

Even  on  the  high  divide  between  the  Smoky  Hill  and  Arkansas  rivers, 
south  of  this,  Ave  found  the  soil  rich  and  supporting  a  dense  growth  of 
grass;  and  from  all  Ave  could  learn  from  persons  who  have  gone  further 
out,  the  same  kind  of  country  extends  for  a  long  distance  beyond  this 
towards  the  west.  Hence  Ave  infer  that  the  belt  of  unproductive  lands 
between  the  rich  country  on  the  east  and  the  eastern  base  of  the  Rocky 
mountains  on  the  west  is  much  narrower  than  is  generally  supposed; 
and  even  this  so-called  desert  country  is  known  to  possess  a  good  soil, 
which  may  be  rendered  fruitful  by  artificial  irrigation. 

In  regard  to  the  mineral  resources  of  Kansas  Ave  have  at  present  only 
time  and  space  to  say  a  few  words :  As  already  stated,  coal  is  known  to 
exist,  though  its  extent  is  not  yet  fully  determined,  at  several  localities 
in  the  region  of  Leavenworth  City,  Avliile  the  geological  structure  of  the 
country,  as  Avell  as  discoveries  already  made,  Avarrant  the  conclusion  that 
this  important  and  useful  mineral  abounds  at  many  localities  south  of 
there.  Limestone  suitable  for  building  purposes  and  the  production  of 
quicklime  exist  throughout  large  areas,  while  inexhaustible  beds  of  gyp- 
sum are  knoAvn  to  occur  at  several  places  not  far  Avest  of  the  mouth  of 
Solomon's  river.  Near  this  place  we  likewise  saw  in  the  lower  cretaceous 
rocks  crowning  the  summits  of  the  Smoky  Hills  deposits  of  iron  ore, 
but  were  unable  to  determine,  in  the  limited  time  at  our  command, 
whether  or  not  it  exists  in  large  quantities.  Of  the  discoveries  of  gold 
in  the  mountains  on  the  western  border  of  Kansas  much  has  been  said; 
nothing,  however,  but  a  thorough  geological  survey,  by  authority  of  the 
State  government,  can  lay  before  the  public  such  full,  accurate  and  reli- 
able information  on  these  subjects  as  will  bring  from  the  older  States 
the  capital,  skill,  and  enterprise  necessary  to  develop  the  great  natural 
resources  of  the  country. 
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List  of  the  .species  mentioned  in  this  chapter,  with  some  remarks  on  the 
synonymy,  and  references  io  the  works  in  which  they  are  described. 

FORAMINIFERA. 

Fusulina  cylindrica,  Fischer,  Oryct.,  Moscow,  p.  126,  p.  18,  figs.  1-5. 
In  Russia  this  species  is  said  to  occur  only  in  the  upper  part  of  lower 
carboniferous  or  mountain  limestone.  Yet  the  species  usually  referred 
to  F.  cylindrica  in  this  country,  so  far  as  our  knowledge  extends,  is  not 
found  below  the  coal  measures.  From  this  fact,  and  some  slight  differ- 
ences we  observe  between  our  specimens  and  the  figures  of  the  Russian 
species,  we  suspect  a  careful  comparison  of  good  specimens  may  possi- 
bly prove  them  to  be  distinct.  Ranges  in  Kansas  from  division  No.  22 
of  the  foregoing  section,  far  down  into  the  coal  measures.  Found  at 
numerous  localities  between  Manhattan  and  the  Missouri,  usually  in 
great  numbers. 

Fusulina  cylindrica,  var.  ventricosa,  Meek  and  Hayden,  Proc.  Acad. 
Nat.  Sci.,  Phila.,  Dec.  1858,  p.  261,  Div.  No.  37,  of  foregoing  general  sec- 
tion at  Manhattan,  on  the  Kansas,  and  at  Juniata,  on  Big  Blue  river. 

BRYOZOA. 

Synocladia  biserialis. — Professor  Swallow  refers  this  species  with 
doubt  to  8.  virgulacea,  Philips,  Sp.  in  Trans.  Acad.  Sci.,  St.  Louis,  vol.  1, 
p.  170,  and  points  out  some  of  the  characters  in  which  it  differs,  stat- 
ing at  the  same  time,  in  case  it  should  prove  to  be  distinct,  that  biserialis 
would  be  a  good  specific  name  for  it.  We  regard  it  as  quite  distinct 
from  Philips's  species,  not  only  in  scarcely  ever  having  more  than  two 
rows  of  cellules,  but  also  because  the  (?)  gemuliferous  vesicles,  instead 
of  being  merely  u  tubercular  and  open  at  the  summit,"  have  the  form  of 
short,  but  distinct  spines  apparently  closed  and  rather  obtusely  pointed 
at  the  apex.  The  branches  or  connecting  process  are  likewise  less  dis- 
tinctly angulated  between  the  longitudinal  stems,  than  in  8.  rirgulacea. 
Occurs  at  Fort  Riley  in  No.  19  of  foregoing  general  section,  and  at  vari- 
ous lower  horizons  on  the  Kansas  below  there,  down  into  the  upper  coal 
measures. 

Acanthocladia  Americana. — In  the  Trans.  Acad.  Sci.,  St.  Louis,  vol.  1, 
p.  180,  Professor  Swallow  refers  this  species  with  a  query  to  A.  anceps, 
Schlot,  sp.,  and  remarks  that  it  differs  from  that  species  in  having  "  the 
rows  of  cellules  diagonal  to  the  axis  of  the  stems,  instead  of  longitudi- 
nal, as  represented  by  King,  and  on  ridges  like  that  figured  by  Gold- 
fuss."  He  also  further  remarks  that  "  it  is  less  regularly  branched,  and 
not  so  distinctly  pinnated  as  those  delineated  by  Goldfuss  and  King." 
In  the  specimens  in  our  collection,  the  cellules  are  more  numerous,  and 
much  more  crowded  than  in  A.  anceps,  as  figured  by  King.  The  specific 
name  Americana  was  suggested  by  Professor  Swallow. 

We  found  this  species  in  Division  No.  18  of  the  foregoing  general  sec- 
tion on  Cottonwood  creek. 

EOIIINODERMATA. 

Cyathoerinus  (?) — A  few  scapular  plates  bearing  some  similarity 

to  those  of  C.  ramosus,  Schlot,  sp.,  were  met  with  by  us  in  division  No. 
18,  but  they  are  proportionally  much  thicker,  and  the  articulating  sur- 
faces quite  different.     Cottonwood  creek. 
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Areluvocidaris  (I)— In  No.  12  we  found  spines  and  detached  plates 

of  apparently  an  undeseribed  species  of  this  genus,  but  they  were  too 
much  weathered  to  show  clearly  the  specific  characters.  The  spines  are 
rather  slender,  terete,  nearly  straight,  and  provided  with  short  scatter- 
ing spinous  processes,  directed  rather  obliquely  outwards  and  forward. 
Cottonwood  creek. 

Areluvoeidaris  (!)— The  spines  of  this  species  are  much  larger 

than  the  last,  and  apparently  destitute  of  spinous  processes.  They  are 
as  much  as  from  three  to  four  inches  in  length,  nearly  or  quite  straight, 
and  not  flattened  or  compressed.  Division  Xo.  26,  Manhattan,  and  in 
same  position  on  Cottonwood  creek. 

BRACHIOPODA. 

Diseina  tenuilineata,  n.  sp.— We  have  only  seen  the  lower  valve  of  this 
species,  which  is  extremely  thin,  nearly  orbicular,  and  provided  with  a 
narrow  perforation  extending  from  very  near  the  center  about  half  way 
out  to  the  margin.  The  inner  surface  is  ornamented  by  distant,  extremely 
slender,  distinctly  elevated  lines  of  growth,  arranged  concentrically 
around  a  point  very  nearly  in  the  middle  of  the  valve.  The  apex  of  the 
upper  valve  was  probably  nearly  central.     Diameter  0.50  inch. 

Locality  and  position.— Cotton  wo  ad  creek,  division  No.  16. 

Diseina  llanhattanensis.  n.  sp.— Shell  rather  small,  nearly  circular; 
upper  valve  moderately  elevated,  apex  rather  obtusely  pointed ;  located 
a  little  less  than  half  the  diameter  of  the  shell  from  the  posterior  edge. 
Surface  black  and  shining,  marked  by  fine  closely  set  concentric  lines. 
Lower  valve  unknown.  Greater  diameter  from  0.32  in.  to  0.46.  Found 
in  great  numbers  in  division  No.  37,  opposite  Manhattan,  on  Kansas  river. 

Produetus  splendens  (f)— Norwood  and  Pratten,  Jour.  Acad.  Nat.  Sci., 
Phila.,  X.  S.  vol.  3,  pi.  — ,  tig.  5.  We  refer  this  shell  to  the  above  species 
with  some  doubt ;  it  is  always  smaller  than  the  figure  given  by  Norwood 
and  Pratten,  and  rather  more  convex  over  the  visceral  region  of  the 
larger  valve,  while  the  smaller  valve  appears  to  want  the  baud-like  flat- 
tening around  the  border  mentioned  in  the  description  of  P.  splendens. 
The  ears  extend  beyond  the  body  of  the  shell,  are  distinctly  vaulted, 
and  rarely  have  more  than  one  spine  on  each,  often  none.  The  spines, 
however/are  more  numerous  over  the  surface  of  the  larger  valve,  being 
in  this  respect  more  like  P.  murieatus,  N.  and  P.,  but  both  valves  want 
the  concentric  wrinkles  represented  in  the  figures  of  that  species.  This 
neat  little  produetus  is  found  in  great  numbers  between  Tort  Riley  and 
Manhattan,  as  well  as  at  the  latter  place,  in  division  No.  34 ;  also  at 
various  horizons  below  that  in  the  upper  coal  measures  of  Kansas. 

Produetus  Norwood*,  Swallow,  Trans.  Acad.  Sci.,  St.  Louis,  vol.  1,  p. 
182.  A  few  specimens  of  this  species  in  our  possession  have  the  extreme 
point  of  the  beak  of  the  larger  valve  flattened  or  truncate,  as  though  it 
had  in  the  young  state  been  attached  to  some  marine  body  by  that  part 
of  the  shell.  We  have  also  in  several  instances  found  other  shells  asso- 
ciated with  this  species,  with  small  disks  uot  more  than  0.20  inch  in 
diameter,  attached  by  the  whole  surface  as  well  as  by  a  series  of  small 
spines  seen  radiating  from  the  margin.  May  not  these  little  bodies  be 
the  young  of  this  species  ! 

We  think  the  specimen  figured  by  Professor  Marcon  in  his  work  on 
the  Geology  of  North  America,  plate  6,  fig.  1,  as  P.  pustulosis,  is  the 
same  as  the  above  species,  and  quite  distinct  from  P.  pustulosis.  It 
occurs  in  Kansas,  at  various  horizons,  from  No.  14  far  down  in  the  upper 
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coal  measures.  We  found  it  at  Fort  Riley,  and  numerous  places  between 
there  and  the  Missouri,  as  well  as  at  Leavenworth  City. 

Productus  Rocjersi,  Norwood  and  Patten,  Jour.  Acad.  Nat.  Sci.  Phila., 
N.  S.,  vol.  3,  p.  9,  pi.  1,  fig.  3.  This  species  is  nearly  related  to  the  last, 
and  when  the  shell  is  exfoliated,  may  be  easily  confounded  with  it.  P. 
Xorwoodi,  however,  appears  never  to  have  the  distinct  concentric  wrinkles 
of  this  species,  nor  do  the  pustules,  at  the  base  of  the  spines,  have  the 
tendency  to  elongate  into  indistinct  ribs  as  in  P.  Rogersi.  Professor 
Marcou  has  figured  in  N.  Am.  Geol.,  pi.  5,  fig.  6,  as  Productus  scabricules, 
a  shell  very  like  this.  Kansas  valley  below  mouth  Blue  river,  in  upper 
coal  measures. 

Productus  pustulosus  (?) — Phillips's  Geol.  Yorkshire,  vol.  2,  p.  316,  pi. 
7,  fig.  15.  We  have  a  specimen  agreeing  very  nearly  with  this  species 
in  its  external  markings,  but  it  is  much  narrower  and  the  beak  of  the 
larger  valve  more  extended,  in  which  respect  it  differs  quite  as  much 
from  P.  punctatus.  Near  steamboat  landing  at  Leavenworth  City,  in 
coal  measures. 

Productus  Prattenianus,  Norwood,  Jour.  Acad.  Nat.  Sci.,  Phila.,  N.  S. 
vol.  3,  p.  17,  pi.  1,  fig.  10.  In  coal  measures  at  Indian  creek,  and  at 
Leavenworth  city. 

Productus  Calhonnianus,  Swallow,  Trans.  Acad.  Sci.,  St.  Louis,  vol.  1, 
p.  181.  This  fine  large  shell  is  scarcely  distinguishable  from  P.  semireti- 
culatus,  var.  antiquns,  but  Professor  Swallow,  who  has  seen  the  interior, 
thinks  it  presents  well  marked  internal  differences.  It  occurs  in  No.  12, 
and  below,  at  Fort  Riley,  also  on  Cottonwood  creek.  Professor  S.  thinks 
it  even  ranges  down  into  the  lower  carboniferous. 

Chonetes  Verneuiliana,  Norwood  aud  Pratten,  Jour.  Acad.  Nat.  Sci. 
Phila.,  vol.  3,  p.  26,  pi.  2,  fig.  6,  N.  S.  Occurs  in  Kansas,  in  division  No. 
37,  at  Manhattan,  and  perhaps  in  upper  coal  measures  at  lower  horizons. 

Chonetes  mucronata,  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.,  Phila., 
Dec.  1838,  page  262.  Lower  part  of  the  section  at  Fort  Riley,  (division 
9,)  and  down  near  the  base  of  the  foregoing  general  section,  also  in  same 
position  on  Cottonwood  creek. 

Orthisina  crassa,  Meek  and  Hayden,  Proc.  Acad.  Nat.  Sci.,  Phila.,  Dec. 
1858,  p.  261.    Occurs  in  coal  measures  near  landing  at  Leavenworth  City. 

Orthisina  umbraculum  (?),  Schlot,  sp.  Petrefakt,  vol.  1,  p.  256,  and  2,  p. 
7.  We  find  in  Kansas,  ranging  from  16  to  19  of  foregoing  sections, 
many  specimens  of  a  large  species  of  Orthisina  having  almost  exactly 
the  form  aud  other  characters  of  0.  umbraculum,  excepting  that  the 
stria3  appear  to-be  more  numerous.  According  to  Koninck  that  species 
has  about  108  strias  on  each  valve,  while  on  our  Kansas  specimens  we 
count  from  160  to  200,  consequently  we  suspect  it  may  be  a  distinct  but 
closely  allied  species;  if  so,  we  would  propose  to  designate  it  by  the  name 
of  O.  multisiriata.  We  found  it  at  Fort  Riley,  and  at  several  locations 
between  there  and  Blue  river ;  also  in  same  position  on  Cottonwood  creek. 

Orthisina  Missouriensis,  Swallow,  Trans.  Acad.  Sci.,  St.  Louis,  vol.  1, 
p.  219.  This  is  a  very  peculiar  plicated  species,  often  much  distorted. 
When  partly  imbedded  in  the  matrix,  it  frequently  bears  a  striking 
resemblance  to  PUcatula  striato-costata,  Cox,  3d  vol.  Dr.  Owen's  report 
on  the  Geological  Survey  of  Kentucky,  p.  558,  pi.  8,  fig.  7,  of  atlas. 
Common  in  the  upper  coal  measures  of  Kansas,  at  Leavenworth  City, 
and  west  of  there. 

Orthisina  Shumardiana,  Swallow,  Trans.  St.  Louis  Acad.  Sci.,  vol.  1, 
p.  183.  Although,  like  the  last,  a  plicated  species,  this  is  more  symmet- 
rical, and  presents  other  well-marked  differences.     Ranges  from  No.  11, 
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down  some  distance  in  upper  coal  measures.  Found  at  Fort  Riley,  and 
between  there  and  Blue  river. 

Terebratula  millepunctata,  Hall,  Pacific  Railroad  Report,  vol.  3,  p.  101, 
pi.  2,  figs.  1-2.  We  have  the  impression  that  this  species  is  probably 
identical  with  T.  bovideus.  Morton,  (Silliman's  Jour.  vol.  29,  p.  — ,)  from 
Ohio.  Our  Kansas  specimens  appear,  however,  to  be  more  elongated 
than  those  figures  by  Dr.  Morton,  and  may  be  distinct.  In  form  they 
resemble  very  much  some  varieties  of  epithyris  elongata,  Schlot,  sp.  as 
figured  by  King,  in  Prem.  Fos.  Eng.,  pi.  G,  particularly  the  narrower 
varieties,  such  as  fig.  35.  The  beak  of  our  Kansas  shell,  however,  is 
not  truncate  but  pointed,  the  perforation  being  on  the  outside,  and  a 
little  removed  from  the  extremity.  If  it  is  identical  with  T.  bovideus, 
Morton's  specific  name  will  have  to  take  precedence,  being  the  older.  It 
remains  to  be  determined  whether  its  internal  characters  agree  with 
terebratula,  as  now  restricted. 

This  is  a  rather  common  form  in  the  upper  coal  measures  of  Kansas, 
and  southward.  We  found  it  near  the  summit  of  the  hills  back  of 
Leavenworth  City,  also  at  Indian  creek  near  Indianola,  &c. 

Bhynchonella  JJta,  (Terebratala  Uta,  Marcou,  Geol.  N.  A.,  p.  51,  pi.  G, 
fig.  12.)  We  have  from  the  upper  coal  measures  in  Kansas  many  speci- 
mens of  a  species  agreeing  exactly  with  Professor  Marcou's  description 
of  the  above  species.  These  we  suspect  may  possibly  go  into  the  genus 
camerophoria,  King,  if  not  into  rhynehonella ;  at  any  rate  they  are  cer- 
tainly not  terebratula.  We  are  inclined  to  the  opinion  that  a  shell  de- 
scribed by  Professor  Swallow  in  the  Trans.  Acad.  Sci.,  St.  Lonis,  vol.  1, 
p.  210,  under  the  name  of  Bhynchonella  ( earner ophoria)  osagensis,  may  be 
identical  also  with  the  above ;  yet  Professor  S.  says  his  species  has  from 
"two  to  six"  plications  in  the  sinus  of  the  dorsal  valve,  while  in  the 
shell  before  us,  of  which  we  have  quite  a  number  of  specimens,  there 
are  invariably  but  two  plications  in  the  sinus. 

Quite  common  in  division  No.  04,  at  Manhattan,  and  at  several  locali- 
ties between  there  and  the  Missouri,  in  the  upper  coal  measures.  Profes- 
sor Marcou  cites  it  as  a  mountain  limestone  species,  bnt  we  know  nothing 
of  its  existence  in  rocks  of  that  age. 

Betzia  Mormonii,  (  Terebratula  Mormonii,  J  Marcou,  Geol.N.  A., p.  51, pi. 
G,  fig.  11.  We  found  this  species  quite  abundant  in  division  37,  at  Man- 
hattan, where  it  is  associated  with  the  last.  It  also  ranges  far  below 
this  in  the  upper  coal  measures  between  Manhattan  and  the  Missouri, 
being  quite  common  near  the  summits  of  the  hills  back  of  Leavenworth 
city.  l)r.  B.  F.  Shumard  has  described  a  species  in  the  Trans.  Acad. 
Sci.  St.  Lonis,  under  the  name  of  Betzia  punciil  if  era,  which  we  suspect 
may  possibly  be  a  variety  of  the  above,  but  as  he  describes  it  as  having 
usually  in  the  dorsal  valve  "  a  moderately  wide,  shallow  sinus,  which 
extends  from  the  front  nearly  to  the  beak,"  and  the  species  before  ns,  of 
which  we  have  many  specimens,  has  no  traces  of  a  sinus,  we  are  left  in 
doubt.  In  other  respects  his  description  agrees  exactly  with  our  shell, 
and  he  also  states  that  he  has  it  from  Kansas  Territory.  Professor 
Marcou  found  this  species  at  the  Salt  Lake  City,  Utah,  in  a  rock  he  refers 
to  the  mountain  limestone.  WTe  have  never  seen  it  from  below  the  coal 
measures. 

tSpirifer  Kentuckensis,  Shumard,  Geol.  Survey  of  Missouri,  part  2,  page 
203.  Found  in  upper  coal  measures  near  the  top  of  bluffs,  back  of  Fort 
Leavenworth,  also  near  the  landing  at  Leavenworth  City,  and  at  other 
localities  between  the  Missouri  and  Blue  river. 

tSpirifer  eamerat us,  Morton,  American  Jour.  Sci.  vol.  20,  p.  150,  pi.  11, 
fig.  3.     This  is  the  same  species  as  has  been  determined  by  Professor 
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Hall,  described  by  Dr.  Roemer  as  S.  Memebaehaniis,  (Kreid  von  Texas, 
p.  88,  pi.  11.  fig.  7.)  and  subsequently  by  himself  as  S.  triplicattis,  in 
Stansbury's  Rep.,  p.  420,  pi.  4,  fig.  5.  Professor  Marcou  has  recently 
figured  it  in  his  work  on  the  Geol.  North  America,  page  49,  pi.  8,  fig.  3, 
as  a  variety  of  Spirifer  striatus,  Martin,  from  which  it  is  quite  distinct. 
He  found  it  at  Pecos  village  in  a  rock  he  refers  to  the  lower  carbonifer- 
ous or  mountain  limestone.  It  has  a  great  geographical  range,  being 
common  in  the  coal  measures  from  Pennsylvania  to  the  Rocky  moun- 
tains, and  from  Nebraska  to  New  Mexico ;  we  have  never  seen  it,  how- 
ever, from  lower  carboniferous  rocks. 

Spirifer  hemiplicata,  Hall,  Stansbury's  report,  p.  409,  pi.  4,  fig.  3.  Upper 
coal  measures  near  summit  of  hills  back  of  Leavenworth,  and  at  other 
localities  between  there  and  Blue  river. 

Spirifer  lineatus.  Anomites  lineatus,  Martin.  Spirifer  lineatus  of  Phil- 
lips. Geol.  Yorks.,  2,  p.  219,  pi.  10,  fig.  17,  and  of  other  authors.  We 
have,  from  near  Leaven  worth  landing,  in  the  coal  measures,  a  spirifer 
apparently  identical  with  the  above.  It  appears  not  to  range  very  high 
in  the  upper  coal  measures  of  Kansas. 

Spirifer .     In  division  No.  12,  above  Fort  Riley,  a  few  imperfect 

specimens  of  a  small,  smooth  spirifer,  similar  in  some  respects  to  S. 
lineatus ,  but  apparently  more  like  Martinia,  Clannyana,  King,  from  the 
penman  of  England. 

Spirifer  planoconvexa,  Shumard.  Geol.  Report  Missouri,  2d  part,  p. 
202.  We  found  this  handsome  little  shell  quite  abundant  in  the  upper 
coal  measures,  (divisions  34  and 37,)  at  Manhattan;  also  at  Juniata,  on 
Big  Blue  river,  and  near  summit  of  hills  back  of  Leavenworth  City. 

Spirigera  subtilita,  Terrebratula  subtilita,  Hall.  (Stansbury's  Report, 
p.  409,  pi.  4,  fig.  1 — 2.)  Spirigera  subtUita  of  Dr.  George  Shumard, 
Trans.  St.  Louis  Acad.  Sci.,  vol.  1.  This  is  a  very  abundant  species  in 
Kansas  ;  we  found  it  ranging  up  at  least  as  far  as  division  No.  37,  at 
Manhattan,  and  met  with  some  obscure  forms  resembling  it  still  higher 
in  the  series-  From  these  horizons  it  ranges  far  down  in  the  other 
members  of  the  coal  measures.  Several  of  our  specimens  collected  at 
Leavenworth  City  show  that  it  was  provided  with  internal  spiral 
appendages,  as  in  the  spirifer,  and  consequently  cannot  remain  in  the 
genus  terebratula,  as  now  restricted.  It  has  a  wide  geographical  range, 
and  is  almost  everywhere  the  companion  of  Spirifer.  cameratus.  Profes- 
sor Marcow  figures  it  in  his  work  en  the  Geology  of  Noith  America, pi. 
G,  fig.  9,  from  a  formation  in  the  Rocky  mountains,  which  he  refers  to 
the  lower  carboniferous,  but  we  have  never  seen  it  from  any  position 
below  the  coal  measures. 

Spirigera (?)  At  Fort  Riley,  and  above  there,  as  well  as  in  the  same 

position  on  Cottonwood  creek,  Ave  found,  ranging  from  division  18  up  to 
10  of  the  foregoing  section,  a  spirigera  resembling  S.subtilita,  but  much 
more  gibbous  in  form  ;  it  also  appears  to  have  a  much  thicker  shell. 
If  distinct  from  S.  subtilita  this  might  be  designated  by  the  specific 
name,  gibbosa. 

LAMELLIBRANCHIATA. 

Monotis  Hawni,  Meek  and  Hay  den,  Trans.  Albany  Inst.,  vol.  4, 
March  2,  1858.  Professor  Swallow  thinks  this  species  not  distinct  from 
Al.  speluncaria,  Schlot.,  sp.  Although  like  that  species,  it  is  quite  vari- 
able, and  some  of  its  varieties  are  very  similar  to  it;  after  a  careful 
comparison  of  a  large  number  of  individuals  with  King's  figures  and 
descriptions,  we  still  regard  it  as  distinct.     We  have  never  seen  any  of 


128  EXPLORATION    OF    THE 

its  various  forms  with  the  beak  of  the  larger  valve  elevated  so  far  above 
the  hinge  as  in  figs.  5,  G,  7,  and  8,  pi.  13,  of  King's  work;  nor  do  any 
of  our  specimens  possess  the  peculiar  oblique  posterior  sulcus,  cited 
above. 

High  country  south  of  Kansas  Falls  ;  also  above  thereon  Smoky  Hill 
river  and  Cottonwood  creek,  in  division  No.  1.0. 

Myalina  f  Mytilus  J  peratenuata,  Meek  and  Hayden,  Trans.  Albany 
Inst.,  vol.  4,  March  2,  1858.  Our  description  of  this  species  was  made 
out  from  one  of  the  more  slender  varieties  of  this  shell  sent  to  us  from 
near  Smoky  Hill  river  by  Mr.  Hawn.  We  were  probably  wrong,  how- 
ever, in  referring  to  it  a  specimen  in  our  possession  from  a  locality  on 
the  Missouri,  opposite  the  northern  boundary  of  Missouri;  and  we  even 
suspect  the  rock  from  which  this  latter  specimen  was  obtained  may 
belong  to  an  older  epoch. 

The  species  above  cited  is,  we  think,  identical  with  M.  permianus*  of 
Swallow,  Trans.  Acad.  Sci.,  St.  Louis,  vol.  1,  p.  187.  And  we  also  sus- 
pect the  form  he  describes  in  the  same  paper  as  Mytilus  (Myalina)  con- 
vavus  is  only  a  broader  variety  of  the  same  ;  at  any  rate  we  have  these 
two  forms,  and  every  intermediate  gradation  between  them,  from  the 
same  bed.     Locality  and  position  same  as  the  preceding. 

Myalina  squamosa,  (Mytilus  squamosa,  J.  de  C.  Sowerby, Morris's  Cata- 
logue, p.  1)3,  Myalina  squamosa  of  some  other  authors.) 

Of  the  form,  we  refer  with  doubt  to  the  above  species;  we  have  but 
one  imperfect  specimen.  As  far  as  the  characters  can  be  made  out  it 
agrees  with  this  species.  We  found  it  in  division  No.  11,  at  Kansas 
Falls,  above  Fort  Riley. 

Myalina  subquadrata,  Shumard,  Missouri  Cleol.  Kept.,  2d  part,  p.  207, 
pi.  c,  tig.  17.  Upper  coal  measures,  Leavenworth  City,  on  the  Kansas, 
at  Lawrence  and  other  localities  in  Kansas  valley  below  mouth  of  Big- 
Blue  river. 

Edmondia  (?)  Calhouni,  Meek  and  Hayden,  Trans.  Albany  Inst.,  vol.  4, 
March  2, 1858.  We  are  still  in  doubt  in  regard  to  the  generic  relations 
of  this  species,  having  procured  no  better  specimens  than  that  first 
described  by  us.  We  suspect  it  may  be  a  cardinia.  Near  Smoky 
Hill  river,  in  division  No.  15. 

Balcevellia  parva,  Meek  and  Hayden,  Trans.  Albany  Inst.,  vol.  4, 
March  2,  1858.  TJiis  is  probably  the  same  species  referred  by  Profes- 
sor Swallow  to  Avicula  antiqua,  Minister,  Balcevellia  antiqua  of  King 
and  others.  In  describing  this  species  we  spoke  of  its  very  near  relation 
to  B.  antiqua,  but  pointed  out  some  characters  in  which  it  differs  At 
that  time  we  had  seen  but  a  few  imperfect  specimens  ;  since  then,  how- 
ever, we  have  obtained  many  others,  a  careful  examination  of  which 
causes  us  still  to  regard  it  as  distinct  from  B.  antiqua.  Of  a  large 
number  of  individuals,  we  have  never  seen  any  one  half  the  size  of  the 
smallest,  nor  one-eighth  the  size  of  the  largest  figures  of  that  species 
given  by  King,  while  the  cardinal  area  is  also  proportionably  much  nar- 
rower in  our  shell.  Division  No.  10,  on  Smoky  Hill  river  and  Cotton- 
wood creek. 

Area  earbonariu,  Cox.  Yol.  3,  Geol.  Report  Ky.,  p.  507,  pi.  8,  fig.  5. 
Our  fossil  is  smaller  and  less  distinctly  striate,  but  exactly  the  form  of 
the  above.     Near  Leavenworth  landing.     Coal  measures. 

Leda  substitute,  Meek  and  Hayden,  Trans.  Albany  Inst.,  vol.4,  March 
2,  1858.     Division  No.  10,  Smoky  Hill  river  and  Cottonwood  creek. 

Pleurophorus  (?)  subcuncata,  Meek  and  Hayden,  Trans.  Albany  Inst.,  vol. 
4,  March  2,  1858.     Our   specimens  of  this  species  being  casts,  we  are 
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left  in  doubt  in  regard  to  its  generic  relations.  We  suspect  it  may  be  a 
cardinia.     Same  locality  and  position  as  preceding. 

Axinus  (SchizodusJ  ovatus,  Meek  and  Ilayden,  Proceed.  Acad.  Nat. 
Sci.,  Phila.,  Dec,  1858.  This  is  very  much  like  the  permian  forms, 
S.  rotundatus  and  8.  truncatus,  but  we  found  it  in  a  rock  on  Cottonwood 
creek,  which  we  regard  as  below  the  permian. 

Axinus  rotundatus,  Brown,  Trans.  Manch.  Geol.  Soc,  vol.  1,  p.  31, 
pi.  6,  fig.  29.  We  have  referred  this  little  shell  to  the  above  species 
with  some  doubt,  but  we  have  seen  no  characters  by  which  it  can  be 
distinguished.     No.  10,  near  Smoky  Hill  river. 

Allorisma  (?)  Leavenworthensis,  Meek  and  Hayden,  Proc.  Acad.  Nat. 
Sci.,  Phila.,  Dec,  1858,  p.  203.    Upper  coal  measures,  Leavenworth  City. 

Allorisma  subcuneata,  Meek  and  Hayden,  Proceed.  Acad.  Nat.  Sci., 
Phila.,  ec,  1858,  p.  263.     Locality  and  position  same  as  last. 

Allorisma  (?)  altirostrata.  Meek  and  Hayden,  Proceed.  Acad.  Nat. 
Sci.,  Phila,  Dec,  1858,  p.  263.     Upper  coal  measures,  Grasshopper  creek. 

Allorisma  (?)  Cooperi,  Meek  and  Hayden,  Proceed.  Acad.  Nat.  Sci., 
Phila.,  Dec,  1858,  p.  264.  (Panopcea  Cooperi,)  Meek  and  Hayden,  Trans. 
Albany  Inst.,  vol.  4,  March  2,  1858.)  Near  Helena,  in  upper  coal 
measures. 

Leptodomus  granosus,  Shumard,  Trans.  Acad.  Nat.  Sci.,  St.  Louis,  vol. 
1,  p.  207.  Upper  coal  measures,  near  summit  of  hills,  back  of  Leaven- 
worth City $  also  near  Leavenworth  landing. 

GASTEROPODA. 

Pleurotomaria  liumerosa,  Meek  and  Hayden,  Proceed.  Acad.  Nat.  Sci., 
Phila.,  Dec,  1858.     In  upper  coal  measures  at  Grasshopper  creek. 

Pleurotomaria  subturbinata,  Meek  and  Hayden,  Proceed.  Acad.  Nat. 
Sci.,  Phila.,  Dec,  1858,  p.  264.  Locality  and  position  same  as  last.  In 
the  proceedings  of  the  Academy  above  cited,  the  locality  of  this  species 
is  erroneously  given  as  at  Helena. 

Belleroplion (?)    We  found  a  small  undetermined  species  of  this 

genus  in  division  No.  10,  on  Smoky  Hill  river  and  near  Cottonwood 
creek  ;  also  casts  of  a  large  species  at  Leavenworth  landing  and  Grass- 
hopper creek,  in  the  upper  coal  measures. 

Enomplialus (?)     The  species  here  alluded  to  was  found  in  Nos. 

11  and  37  of  the  foregoing  general  section.  Either  it  or  a  very  closely 
allied  species  also  ranges  far  below  this  in  the  upper  coal  measures. 
It  is  nearly  related  to,  if  not  identical  with,  a  species  Professor  Hall 
has  described  in  the  Iowa  report  under  the  name  of  E.  rugosus. 

CEPHALOPODA. 

Nautilus  eccentricus,  Meek  and  Hayden,  Trans.  Albany  Inst.,  vol.  4, 
March  2,  1858.     Smoky  Hill  river,  division  No.  10. 

FISHES. 

Xystracantlius  arcuatus,  Leidy,  upper  carboniferous  rocks  at  Leaven- 
worth landing. 

Cladodus  occidentalism  Leidy,  division  No.  37  of  foregoing  general 
section.     At  Manhattan. 

Petalodus  Alleghaniensis,  Leidy,  Jour.  Acad.  Nat.  Sci.,  vol.  3,  p.  161. 
Division  No.  10  of  foregoing  general  section.    Fort  Riley. 

9  GR 


CHAPTER  XIII. 

Tour  to  the  Bad  Lands  of  Dakota— Geology  from  Fort  Randall  to  mouth  of 
Rapid  river— Sand  hills — Fossil  remains — Little  White  river— Oreodon  red 
on  head  of  little  white  river— white  earth  creek— rugged  character 
of  this  portion— tltanotherium  bed—  veins  of  chalcedony — sections  of 
miocene  beds  on  white  river  and  near  bear  creek— zone  or  belt  of  organic 
remains— Reasons  why  it  will  be  difficult  to  make  a  large  collection  in 
the  future — basin-like  character— north  shore  of  basin— cretaceous 
beds— Isolated  buttes  of  the  pliocene  beds. 

During  the  summer  of  18GG  I  made  a  tour  to  the  Bad  Lands  of  Dakota, 
under  the  auspices  of  the  Academy  of  Natural  Sciences  of  Philadelphia, 
for  the  purpose  of  clearing-  up  some  uncertain  or  doubtful  points  in  the 
geology  of  that  most  interesting  region.  With  a  letter  of  introduction 
from  Professor  Joseph  Henry  to  General  Grant,  stating  the  object  of  my 
mission  to  that  country,  I  procured  from  the  general  an  official  order 
requiring  all  commanding  officers  in  the  departments  of  the  Missouri 
and  the  Platte  to  furnish  all  the  facilities  for  carrying  out  my  scientific 
explorations  in  their  power  not  inconsistent  with  the  public"  service.  I 
also  received  great  courtesy  and  aid  from  General  P.  St.  G.  Cooke  at 
Omaha  City,  and  General  Myers,  chief  quartermaster  of  that  department, 
from  Major  H.  Dyer,  in  command  at  Port  Randall,  who  furnished  me 
with  my  entire  outfit,  that  being  my  starting  point  from  the  Missouri. 
From  all  the  United  States  army  officers  that  I  met  I  received  every  pos- 
sible kindness  and  facility  that  could  be  afforded.  It  has  always  been 
the  policy  of  the  army  to  advance  the  interests  of  science,  especially  in 
these  far  western  regions,  and  I  think  it  may  be  safely  affirmed  that 
they  have  done  more  for  the  natural  history  and  geography  of  the  far 
west  than  any  other  class  of  professional  men. 

I  left  Port  Eandall  August  3,  18GG,  with  a  six-mule  team,  five  soldiers, 
a  guide,  Indian  hunter,  and  my  faithful  assistant,  James  Stevenson,  who 
has  been  with  me  for  years,  traveling  over  various  portions  of  the  west. 
Our  wagon  was  the  largest  of  the  army  type,  covered,  and  loaded  with 
rations  for  our  entire  party  for  sixty  days.  We  passed  up  the  valley  of 
Garden  creek,  which  ilows  by  the  fort.  There  is  a  fringe  of  trees  on 
each  side  of  the  creek,  for  the  most  part  elm — a  few  cotton  woods.  Like 
all  the  country  bordering  on  streams,  this  portion  is  filled  with  ravines, 
rendering  traveling  laborious.  Where  the  bluffs  are  cut  No.  3  is  seen, 
especially  along  the  Missouri ;  but  a  little  distance  back  from  the  river 
the  black  shales  of  No.  4  are  visible  and  occupy  the  country.  This  creek 
is  called  Garden  creek  from  the  fact  that  for  many  years  the  officers  and 
soldiers  of  Port  Randall  have  cultivated  vegetables  at  different  points 
on  its  bottom  lands,  and  with  lew  exceptions  they  have  been  quite  suc- 
cessful. The  white  band  in  No.  I  is  well  shown  here,  and  is  doubtless 
due  to  the  intermixture  of  Avhite  sand  with  the  blue  clay.  I  have  as  yet 
collected  no  fossils  from  No.  I  in  this  region,  but  I  think  they  must 
occur  here  from  the  fact  that  at  the  great  bend  in  the  same  rock  there 
are  large  quantities  of  finely  preserved  shells.  On  the  high  hills  are 
ledges  of  bluish  siliceous  limestone,  which  show  that  outliers  of  the 
great  tertiary  basin  are  found  here,  and  also  that  the  limits  of  this  for- 
mation extended  much  further  than  at  the  present  time,  probably  far  on 
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the  north  side  of  the  Missouri,  but  that  the  beds  have  since  been  removed 
by  the  erosive  action  of  water.  On  Ponka  creek,  20  miles  to  the  west- 
ward, the  cut  hills  show  that  the  underlying  rocks  are  composed  of  the 
dark  shales  of  No.  4,  still  everywhere  on  the  distant  hills  we  find  traces 
of  the  tertiary  beds.  These  beds  belong'  to  what  are  termed  the  Loup 
River  beds,  and  are  of  pliocene  age. 

At  the  mouth  of  Turtle  creek,  we  have  the  Forked  Buttes,  two  hills 
which  form  prominent  land  marks.  Their  summits  are  capped  with  from 
30  to  40  feet  of  porus,  gritty  limestone,  which  has  been  worn  away  much 
by  atmospheric  agencies.  Below  is  a  bed  of  yellowish  sandy  marl,  in 
which  I  found  a  few  fragments  of  a  turtle  and  some  horse  teeth,  enough 
to  determine  the  geological  position.  The  buttes  are  about  200  feet  in 
height  above  the  level  prairie,  or  about  600  feet  above  the  bed  of  the 
Niobrara.  There  are  about  200  feet  of  tertiary  rock  and  400  of  cretace- 
ous No.  4.  The  upper  sandy  rocks  of  these  buttes  form  a  ledge  on  the 
summit,  and  the  looser  material  being  worn  away  beneath,  large  masses 
have  fallen  down  on  the  sides  of  the  hill.  On  one  of  the  buttes  the  sum- 
mit forms  a  smooth  table-land.  The  strata  being  horizontal,  the  conclu- 
sion follows  that  the  whole  surface  for  at  least  200  feet  in  thickness,  and 
probably  much  more,  and  for  an  almost  indefinite  extent  around,  has 
been  worn  away,  and  swept  down  the  Missouri.  The  valley  of  Turtle 
creek,  in  which  we  are  camped,  (August  4,)  as  well  as  that  of  the  Nio- 
brara is  very  beautiful,  clothed  with  a  thick  covering  of  grass  of  the 
richest  green,  upon  which  our  animals  delight  to  feed  The  valley  or 
bottom  of  the  stream  is  from  one-half  to  a  mile  in  width,  the  hills  slop- 
ing gently  down.  There  are  abrupt  terraces  about  eight  feet  high  mid- 
way on  either  side.  Near  our  camp  there  is  a  cut  bank  which  shows 
No.  4  with  as  much  distinctness  as  on  the  Missouri,  but  no  fossils  could 
be  found.  At  another  locality  I  found  a  bone  belonging  to  the  great 
mosasaurus,  which  was  once  a  denizen  of  the  great  cretaceous  sea.  The 
spongy  portions  of  the  bone  were  filled  up  with  silex  in  the  form  of  chal- 
cedony, which  was  quite  translucent. 

As  we  proceeded  up  the  valley  of  the  Niobrara,  on  the  north  side,  even 
for  50  or  60  miles,  the  river  cuts  down  into  the  cretaceous  rocks,  but 
gradually  the  tertiary  beds  begin  to  appear  and  to  cover  the  upland 
country.  There  is  also  evidence  of  considerable  thickness  of  a  recent 
deposit  made  up  of  the  transported  materials  of  older  tertiary  beds. 
These  beds  also  contain  fragments  of  turtles,  doubtless  Testudo  Nwbr'a- 
rensis,  which  is  found  very  abundantly  on  the  Loup  Fork  and  Niobrara 
river.  The  surface  of  the  country  is  covered  more  or  less  with  water- 
worn  pebbles.  About  midway  between  the  mouth  of  Turtle  creek  and 
that  of  Rapid  river,  the  recent  or  pliocene  beds  take  possession  of  the 
country.  At  the  summit  there  is  a  bed  of  hard,  light  gray  snndstone, 
which  gives  the  abrupt  character  to  the  numerous  ravines  ;  beneath  it 
is  a  bed  of  light  gray  sand,  which  contains  many  fossil  remains.  At 
another  locality  is  found  from  two  to  four  feet  of  chalky  limestone, 
breaking  into  thin  lamina),  filled  with  small  fresh- water  shells.  Beneath 
this  are  six  or  eight  feet  of  gray  friable  sandstone,  filled  with  fragments 
of  bones;  below,  light  yellow  marl,  with  sandy  layers  of  harder  rock, 
100  to  300  feet  thick,  containing  in  great  quantities  many  kinds  of  bones 
in  a  more  or  less  fragmentary  condition.  This  last  locality  is  about  25 
miles  below  the  mouth  of  Rapid  river.  These  deep  ravines,  which  are 
very  numerous,  and  from  their  geological  structure  having  more  the 
form  of  canons,  render  traveling  quite  impossible  with  wagons,  and 
very  difficult  with  pack  mules,  except  by  passing  around  the  heads  of 
them  all,  at  a  distance  of  from  five  to  eight  miles  from  the  Niobrara 
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river.  Much  has  been  said  of  the  pine  timber  along  this  stream  and  its 
branches.  I  would  simply  say  that  it  is  of  very  poor  quality,  not  much 
of  it,  and  quite  inaccessible. 

For  a  considerable  distance  before  reaching  Rapid  river  the  sand  hills 
are  very  conspicuous  on  the  south  side  of  the  Niobrara.  Indications 
have  been  seen  several  times  on  the  north  side,  but  no  well-defined  hills. 
Rapid  river  really  forms  the  eastern  border  of  the  sand  hills  on  the 
north  side  of  the  Niobrara.  These  hills  form  a  remarkable  feature  of 
the  surface  of  the  country  in  this  region.  They  cover  an  area  of  about 
20,000  square  miles;  the  surface  composed  of  loose  moving  sand,  which 
is  blown  by  the  winds  into  round  or  conical  hills,  and  these  hills  in  turn 
are  wrought  upon  by  the  winds  and  are  scooped  out  and  moved  farther 
eastward.  They  occupy  much  of  the  county  on  both  sides  of  the  Mo- 
brara,  rendering  traveling  almost  impossible.  Our  wagon  wheels  sank 
into  the  soft  sand  one  to  two  feet.  The  vegetation  is  very  scarce,  a  few 
plants  clinging  with  a  sort  of  hopeless  tenacity  to  the  sides  of  the  hills, 
and  in  some  cases  protecting  them  from  the  winds.  The  yucca,  or 
u  Spanish  needles,"  seems  to  grow  even  more  luxuriantly  in  this  almost 
soilless  region. 

Near  Rapid  river  the  denuded  tertiary  hills  contain  a  great  many 
fragments  of  bones  and  teeth,  several  species  of  horses,  and  more  par- 
ticularly the  bones  of  an  elephant  and  mastodon.  The  articulations  are 
of  enormous  size;  and  so  abundant  Avere  they  that  we  might  have  loaded 
our  wagon  in  a  single  day.  The  evidence  is  clear  that  a  considerable 
variety  of  species  and  vast  numbers  of  individuals  were  entombed  in 
these  sandy  beds.  Some  of  the  specimens  exhibit  the  appearance  of 
having  been  water- worn,  and  most  of  the  teeth  have  a  tendency  to  split 
into  lamina3  or  crumble  in  pieces.  The  large  bones  and  fragments  of 
teeth  undoubtedly  belong  to  the  elephant  which  Dr.  Leidy  described  as 
Elephas  imperator,  and  pronounced  it  to  have  been  a  third  larger  than 
an}' ever  before  known,  extinct  or  recent;  and  also  to  a  moderate-sized 
mastodon,  M.  mirificm.  % 

Rapid  river  joins  the  Niobrara  in  about  longitude  100°  23',  and  is 
named  Mini-cha  du-ra-wak-pa  by  the  Dakota  Indians.  At  its  mouth  it 
is  about  eight  yards  wide,  with  a  valley  from  one-fourth  to  one-half  a 
mile  wide,  fringed  for  a  few  miles  up  the  stream  with  trees,  but  soon 
becoming  entirely  destitute  of  trees.  It  is  the  most  beautiful  creek  we 
have  seen  since  leaving  the  Missouri;  the  soil  is  fertile,  and  the  whole 
valley  is  clothed  with  the  finest  grass.  No  region  could  be  better 
adapted  for  grazing  purposes.  I  am  certain  that  toward  the  head  of 
this  stream  I  saw  many  acres  of  grass  that  would  furnish  two  to  three 
tons  of  hay  each.  Leaving  Rapid  river  we  passed  over  the  hills  gently 
sloping  towards  the  source  of  Little  White  river.  After  coming  to  the 
divide  between  Niobrara  and  Little  White  river,  we  descended  eight 
miles  to  the  river  bottom.  The  country  all  around  Little  White  river 
is  exceedingly  rugged,  reminding  one  of  the  Bad  Lands  proper.  No 
human  being  has  ever  explored  this  portion  of  the  country  before. 
There  is  a  bed  of  hard  rock  that  caps  the  high  hills  which  aids  in  pro- 
tecting their  summits;  but  many  of  them  are  entirely  denuded,  and  look 
quite  white  in  the  distance.  It  is  easy  here  to  ascertain  the  source  of 
the  material  of  the  sand  hills.  Along  the  river  are  from  400  to  000  feet 
of  pliocene  sand,  much  of  it  loosely  aggregated  together.  The  beds  are 
made  up  of  thin  layers,  with  sometimes  a  bed  of  fine  chalky  material, 
but  exhibiting  all  the  irregularities  of  deposition  seen  along  our  river 
banks.  All  these  beds,  becoming  so  easily  decomposed,  are  incoherent. 
Sand  is  the  result,  which  at  once  becomes  subject  to  the  winds.    The 
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harder  layers  project  out,  adding  much  to  the  ruggedness  of  these  mural 
fronts.  I  can  see  no  marked  dip  in  any  direction,  but  the  beds  appear 
to  be  horizontal  everywhere,  so  that  we  must  have  seen  already  from 
800  to  1,000  feet  of  the  pliocene  beds.  There  are  some  very  excellent 
fossils,  as  teeth  and  jaws  of  horses,  fragments  of  turtles. 

This  portion  of  Little  White  river  is  too  rugged  for  settlements,  but 
an  excellent  region  for  Indians.  The  stream  varies  from  12  to  15  yards 
in  width,  runs  swiftly,  averaging  about  one  foot  in  depth,  bottom  mostly 
quicksands.  Leaving  this  portion  of  Little  White  river  we  passed  over 
the  rugged  hills  west  and  southwestward,  and  again  struck  the  same 
stream  near  its  head,  where  it  is  entirely  destitute  of  trees.  It  is  here, 
however,  a  fine  clear  running  stream,  9  or  10  yards  wide.  The  surface 
of  the  country,  and  especially  the  highest  hills,  are  covered  with  water- 
worn  pebbles  of  all  kinds.  We  here  saw  for  the  first  time  the  peculiar 
flesh-colored  beds  which  characterize  the  White  Eiver  territory,  and  in 
searching  among  the  denuded  spots  I  found  a  few  fragments  of  Oreoclon 
Calbertsonii.  This  formation  is  so  peculiar  that  although  description 
may  not  fully  show  the  difference  between  it  and  the  pliocene  beds,  yet 
the  eye  can  detect  it  anywhere.  There  is  a  small  thickness  of  what  may 
be  called  a  drift  deposit  here,  containing  great  quantities  of  water-worn 
teeth  and  bones.  I  detected  those  of  the  horse  and  mastodon.  From 
this  point  to  White  Earth  creek,  a  tributary  of  White  river,  the  little 
streams  flow  between  steep  banks,  which  caused  us  some  trouble,  inas- 
much as  we  were  obliged  to  bridge  them  all.  The  pliocene  beds 
have  disappeared,  and  the  miocene  beds  of  White  river  occupy  the 
entire  country.  Our  course  was  nearly  westward,  along  the  heads  of 
the  little  streams  that  flow  into  White  river.  Eagle  Nest  Butte  is  a 
very  prominent  landmark,  and  aids  us  much  in  determining  approxi- 
mately the  thickness  of  these  tertiary  beds  originally.  It  is  a  long  square 
hill,  from  about  500  feet  above  the  prairie  around,  and  is  capped  with 
some  of  the  pliocene  beds.  In  1855  I  passed  near  the  base  of  this  hill, 
and  spent  some  time  in  examining  it.  Upon  the  summit  I  found  several 
species  of  the  remains  of  mammals  characterizing  the  pliocene  beds. 
We  have  here  a  presentation  of  about  GOO  feet  of  tertiary  rocks.  From 
the  remains  already  gathered  from  this  region  we  see  how  abundant 
these  animals  must  have  been  in  ancient  times,  and  yet  one-fiftieth 
part  can  never  meet  the  eye  of  man.  Countless  numbers  of  them 
must  have  been  destroyed  by  erosion,  and  only  a  small  portion,  now  and 
then,  by  special  favor  of  aqueous  agencies,  is  disentombed. 

Our  traveling  has  been  very  difficult  along  this  divide.  Never  before 
did  a  wagon  pass  along  this  route.  We  have  made  up  our  minds  that 
no  portion  of  the  country  is  wholly  impassable  for  wagons,  which  is  an 
important  matter  in  a  military  point  of  view.  We  can  see,  far  to  the 
northward,  the  long  ranges  of  peaks  and  domes  which  are  usually  called 
the  "Bad  Lands."  The  basis  rocks  all  along  our  route  are  the  cream- 
colored  indurated  marls,  denuded  in  a  few  places.  There  is  also  a  much 
more  indurated  bed  which  caps  the  hills,  which  I  have  called  the  red 
grit  bed  in  my  former  explorations.  Above  this  there  is,  in  many  local- 
ities, a  layer  of  limestone.  The  tops  of  these  hills  must  be  from  1,000  to 
1,200  feet  above  the  bed  of  White  river. 

Along  these  little  creeks  are  terraces  30  to  50  feet  high,  and  when  cut 
by  the  stream  they  present  about  10  feet  of  loose  drift-like  material,  and 
beneath  a  homogeneous  deposit  of  cream -colored  marl  more  recent  than 
that  of  the  hills  around.  I  think,  therefore,  that  these  terraces  repre- 
sent two  distinct  geological  periods.  The  more  superficial  deposit  of 
coarser  material  sets  down  upon  the  cream-colored  marl  quite  irregu- 
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larly.  Along  the  valley  of  White  Earth  creek,  these  terraces  are  shown 
in  a  most  marked  manner  and  cut  up  into  miniature  Bad  Lands,  as  it 
were.  One  of  them  cut  by  a  little  stream  shows  the  following  section, 
ascending : 

1.  Original  marl  bed  with  an  irregular  surface. 

2.  A  variable  bed  of  worn  pebbles,  all  of  tertiary  origin. 

3.  Yellow  line  sand,  irregular  in  deposition,  incoherent  and  variable  in 
thickness. 

4.  A  capping  of  pebbles  like  bed 2;  the  whole  about  30  feet  in  thickness. 

I  simply  present  this  section  here  to  show  a  deposit  of  even  more 
modern  date  than  any  of  the  true  tertiary  beds.  The  sand  of  No.  3  is 
the  same  as  that  composing  the  sand  hills  before  alluded  to.  There  are 
here  several  large  hills  of  sand  SO  feet  high  moved  about  more  or  less 
by  the  wind,  the  sides  of  the  hills  only  being  slightly  protected  by  a 
thin  covering  of  grass  and  other  plants.  In  this  terrace  formation  are 
layers  filled  with  fresh  water  and  land  shells  of  the  genera  helix,  plan- 
orbis,  lymnea,  pallidum,  succinea.  Very  few  of  these  shells  are  found  in 
the  little  streams  in  this  vicinity  at  the  present  time,  and  I  am  inclined 
to  the  opinion  that  they  once  existed  here  in  the  greatest  abundance, 
that  is,  that  the  conditions  for  the  healthy  existence  of  these  fresh- water 
shells  were  formerly  much  more  favorable  than  now.  The  old  mamma- 
lian remains  have  been  entirely  lost  in  the  reconstruction,  and  there 
were  no  other  bones  of  more  recent  date  to  show  the  fauna  of  that 
period.  There  are  several  dark  bands  as  of  clay  mingled  with  vegetable 
matter,  but  this  formation  is  mostly  composed  of  the  eroded  material  of 
the  old  tertiary  beds. 

On  every  side  arose  the  unique  picturesque  forms  of  the  Bad  Lands, 
more  wonderful  and  fantastic  than  at  any  other  point  before  visited  by 
me.  Some  portions  look  in  the  distance  like  cream -colored  basaltic 
columns,  others  an  amphitheater  or  the  shape  of  arcs  of  a  circle  with  a 
vast  number  of  seats  in  many  rows,  one  above  the  other ;  others  resem- 
ble gothic  temples,  domes,  towers,  and  fortresses.  The  west  side  of 
White  Earth  creek  has  much  the  appearance  of  a  huge  French  palace, 
and  as  the  early  morning  sun  rests  upon  it  every  nook  and  corner  seems 
lighted  up  with  a  strange  wild  beauty.  The  sides  of  these  washed  hills 
are  wrorn  into  furrows,  and  every  few  feet  there  is  a  layer  two  to  four 
feet  in  thickness,  harder  than  the  rest,  which  projects  out,  forming  in 
many  instances  a  sort  of  verandah.  All  these  beds  are  full  of  calcareous 
and  aluminous  concretions  which  break  in  pieces  on  exposure  to  the 
atmosphere.  Eunning  through  the  beds  in  every  direction,  but  vertical 
to  the  stratification,  are  seams  varying  from  one  inch  to  four  feet,  of  fine 
clay  or  silex  in  the  form  of  chalcedony.  This  is  caused  by  the  filling  up 
of  cracks  or  fissures.  This  feature  characterizes  all  of  the  area  occupied 
by  the  miocene  beds. 

On  White  Earth  creek,  and  on  White  river  at  this  point,  the  titano- 
therium  bed,  the  lowest  bed  of  this  great  basin,  is  120  feet  thick,  and  the 
oreodon  bed  above  from  150  to  201)  feet.  This  bed  is  of  a  deep  cream 
color,  composed  of  mud  or  marl,  with  bands  varying  from  a  dull  reddish 
brown  to  a  light  gray.  Toward  the  summit  the  light  gray  bands 
increase,  and  there  are  numerous  but  thin  layers  of  rusty-colored  sand- 
stone. Tin1  sides  of  the  washed  hills  are  here  very  nearly  perpendicular, 
looking  like  immense  mud  walls.  Mixed  with  the  debris  at  the  base  of 
the  bills  are  great  quantities  of  rocks,  sometimes  thinly  laminated  sand- 
stone clay  concretions  with  irregular  fracture,  or  small  masses  of  lime- 
stone and  some  layers  of  flint.     The  titanotherium  bed  contains  more 
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silex  than  any  other  bed  in  this  group,  In  many  places  the  rounded 
summits  of  the  hills,  composed  of  the  materials  of  this  bed,  are  literally 
paved  with  the  sharp  fragments,  and  the  vertical  seams  run  in  every 
direction  across  the  surface  from  one  and  one-fourth  to  one  inch  in 
thickness.  There  are  also  numerous  globular  masses  of  chalcedony 
scattered  through  the  bed,  some  of  which  are  very  beautiful  as  cabinet 
specimens.  Much  of  this  lower  bed  resembles  the  clays  of  cretaceous 
formation  ~No.  4,  and  the  same  vegetation  seems  to  love  to  draw  its 
nourishment  from  its  surface.  I  am  quite  inclined  to  think  that  the  cre- 
taceous beds  were  called  upon  to  contribute  somewhat  largely  towards 
its  formation.  The  lower  portion  of  titanotherium  bed  is  composed 
mostly  of  a  greenish  gray  clay  with  pinkish  bands,  but  toward  the  sum- 
mits are  numerous  lighter  bands,  which  give  it  the  banded  appearance 
in  the  distance.  Although  the  two  beds,  titanotherium  and  oreodon, 
are  quite  distinct  and  the  practiced  eye  can  detect  them  anywhere,  yet 
the  line  of  separation  between  them  is  difficult  to  define,  so  imperceptibly 
does  the  one  graduate  into  the  other.  In  the  dry  season  the  traveling 
is  most  excellent,  but  even  a  small  shower  will  render  the  materials  of 
these  beds  a  most  tenacious,  slippery  mud,  rendering  traveling  next  to 
impossible.  The  oreodon  bed  in  a  dry  time  is  indurated  almost  like 
solid  rock,  so  that  a  mule  in  traveling  over  it  scarcely  makes  an  impres- 
sion. 

There  is  some  chalcedony  and  at  different  points  evidently  local 
ledges  of  sandstone.  The  whole  bed  is  filled  with  hard  masses  or  con- 
cretions from  the  size  of  a  musket  ball  to  a  foot  or  two  in  diameter. 
That  portion  from  which  the  greater  part  of  the  fossils  is  taken  is  a 
homogeneous  mud  marl  from  40  to  GO  feet  thick;  above  come  lighter 
bands  for  60  feet,  and  similar  mud  marl,  again,  GO  to  80  feet,  which  has 
a  few  fossils  in  it,  now  and  then  a  good  turtle  and  a  few  fragments  of 
bones  and  teeth.  In  the  White  Eiver  valley,  at  this  point,  the  country 
is  more  marked  in  its  ruggedness  than  in  any  portion  of  what  is  known 
as  the  Bad  Lands.  There  is  no  sinking  away  of  the  surface,  as  some 
have  supposed,  but  a  simple  washing  out  of  the  country  into  innumera 
ble  gullies  or  canons,  and  in  some  instances  removing  400  or  500  feet  of 
the  entire  mass  for  many  square  miles  in  extent,  leaving  only  isolated 
pyramids,  peaks,  and  columns  as  witnesses.  Indeed,  one  may  travel  for 
miles  over  a  level  plateau  clothed  with  grass,  when  suddenly  we  come 
to  an  abrupt  descent  from  400  to  GOO  feet  to  a  plateau  below,  upon  which 
are  set  as  it  were  these  pyramids,  long  ridges,  denuded  columns,  &c.; 
but  the  strata  are  all  horizontal,  and  as  we  pass  from  point  to  point 
each  bed  corresponds  in  each  separate  ridge,  column,  or  pyramid,  so 
that  we  know  that  the  beds  once  extended  in  unbroken  continuity  all 
over  this  country,  and  we  also  see  that  there  has  been  no  dislocation  of 
the  strata.  We  can,  however,  in  many  localities  follow  the  outer  rim  of 
this  great  lake  basin,  and  in  some  localities  this  shore-line  indicates  a 
depression  of  GO  or  80  feet.  The  best  illustration  is  seen  along  the  north 
side  of  the  great  basin  from  Bear  creek,  a  tributary  of  the  Shyenne,  to 
Pinan's  spring,  the  source  of  Teton  river.  This  shoreline  resembles 
much  that  of  any  of  our  northern  lakes :  a  gradual  slope,  while  the 
little  streams,  which  have  cut  their  way  through  to  flow  into  the  Shy- 
enne, reveal  with  perfect  clearness  the  relations  of  the  tertiary  beds  to 
those  of  the  cretaceous  beneath. 

I  will  now  give  a  couple  of  local  sections  of  these  tertiary  beds  taken 
at  different  localities,  perhaps  20  or  30  miles  apart,  and  although  they 
differ  somewhat  it  will  be  seen  at  a  glance  that  they  are  substantially 
identical.    There  is  a  good  deal  of  uniformity  in  the  lithological  charac- 
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ter  of  these  beds  even  over  large  areas.     Section  taken  near  White 
river,  descent: 

9.  Light  gray  or  brown  at  top  arenaceous,  10  to  15  feet. 

8.  Homogeneous  flesh-colored  marl,  50  feet. 

7.  Grayish  brown  clay  and  sand,  20  feet. 

6.  Flesh-colored  marl  with  a  light  cream  band  in  the  middle,  10  feet. 

5.  Drab  brown  arenaceous  material,  60  feet. 

4.  Flesh-colored  marl,  30  feet. 

3.  Arenaceous  marl,  (flesh  color,  8  feet ;  light  gray,  2  feet ;  flesh-color, 
10  feet ;  light  gray,  30  feet ;  flesh-color,  5  feet ;  light  gray,  1  foot ; 
flesh-color,  2  feet;  light  gray,  10  feet,)  68  feet. 

2.  Flesh-colored  or  buff  marl  with  concretionary  layers,  rust-colored  out- 
side, light  gray  arenaceous  inside,  30  to  50  feet. 

1.  Titanotherium  bed,  greenish  gray  clay,  120  feet. 

One  of  the  peculiar  features  of  all  the  beds  of  this  basin  is  that  there 
is  a  slight  change  of  color  without  apparent  change  of  material,  giving 
to  a  section  seen  in  the  field  a  peculiar  banded  appearance.  Bed  3  is  a 
fine  illustration.  Near  Bear  creek,  on  the  north  side  of  the  Bad  Lands, 
we  find  the  following  section  in  descending  order : 

5.  Flesh-colored  marl  with  a  banded  appearance,  (25  feet  light  gray,  4 
feet  flesh-color,  6  feet  light  gray,  4  feet  flesh- color,)  39  feet. 

4.  Indurated  clay  with  fine  sand,  varying  from  drab  brown  to  bright 
gray,  50  to  GO  feet. 

3.  Flesh-colored  or  buff  marl.     Oreodon  bed,  40  to  60  feet. 

2.  Gray  and  reddish  bands,  arenaceous  clay  passing  up  gradually  into 
oreodon  bed,  40  feet. 

1.  Greenish  gray  clay  passing  up  into  gray  banded  arenaceous  clay, 
with  some  layers  of  fine  white  limestone,  chalcedony,  &c.  Titanothe- 
rium bed,  60  feet. 

Cretaceous  beds. 

Rust-colored  clay  with  pinkish  bands,  with  concretions,  covered  u  with 
cone  in  cone."  This  bed  is  of  the  age  of  No.  5  and  contains  some 
cretaceous  fossils,  the  most  conspicuous  of  which  is  Baculites  grandis, 
50  to  60  feet. 

In  White  River  valley  we  find  the  lowest  bed  of  this  tertiary  basin, 
Titanotherium  bed,  exposed  very  well,  but  no  trace  of  the  cretaceous 
beds  beneath.  I  have  also  seen  the  same  bed  near  Raw-hide  Butte  with 
a  few  of  the  large  bones.  Several  fine  specimens  of  this  great  pachy- 
derm have  been  collected  near  Bear  creek,  but  I  am  of  the  opinion  that 
no  more  will  be  found,  except  uncharacteristic  fragments  of  bones.  I 
searched  diligently  over  a  large  area  where  the  former  specimens  were 
found,  and  also  at  other  localities,  and  my  efforts  were  fruitless.  The 
remains  have  never  been  found  above  this  bed,  and  as  the  bed  is 
exposed  over  a  very  small  area  comparatively,  there  is  very  little  hope 
now  of  any  other  specimens  ever  being  found. 

The  Bad  Lands  evidently  form  a  basin,  the  sides  sloping  gently  down 
from  the  Shyenne  and  rising  at  the  divide  of  White  river,  so  that  the 
oreodon  bed  is  on  a  level  with  the  cretaceous  bed  No.  4,  which  composes 
the  plateau.  Standing  on  the  cretaceous  plateau,  on  the  north  side  of 
the  tertiary  basin,  the  Bad  Lands  with  its  picturesque  dome  and  pyra- 
mid-like forms,  looms  up  in  the  distance.  The  titanotherium  never 
forms  the  same  kind  of  rough  lands  like  the  higher  beds,  but  rounded 
hills  like  those  formed  by  the  cretaceous  clays.  The  pinkish  bands 
which  seem  to  prevail  everywhere.'  add  to  the  picturesque  appearance. 
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As  this  is  our  point  of  departure  for  home,  after  our  labors  in  the  Bad 
Lands,  we  will  look  back  for  a  moment  to  dwell  upon  a  few  points.  It 
is  supposed  by  many  that  this  miocene  formation,  occupying  an  area  at 
least  100  miles  long  and  GO  to  80  broad,  will  furnish  to  the  world  an 
almost  limitless  supply  of  specimens  of  fossil  remains.  Already  over  40 
species  of  extinct  vertebrata  have  been  discovered  and  disentombed, 
which  will  be  mentioned  more  in  detail  in  a  subsequent  portion  of  this 
report.  I  would  reply  to  that  supposition  that  the  supply  of  good  speci- 
mens is  already  very  nearly  exhausted,  and  that  the  labor  required  to 
collect  will  prevent  in  the  future  the  possibility  of  large  collections 
being  obtained. 

There  seems  to  have  been  a  belt  or  zone  on  both  sides  of  the  divide 
between  White  river  and  the  Shyenne,  about  eight  miles  wide  and  10  to 
20  long,  where  these  remains  were  exposed  by  erosion  in  great  quanti- 
ties. Formerly  it  was  not  a  difficult  matter  to  collect  a  ton  of  these  rare 
and  valuable  fossils  in  a  few  days,  now  it  requires  as  many  months. 
Since  the  discovery  of  this  basin  two  large  collections  have  been  made 
by  Dr.  Evans,  one  by  Mr.  Culbertson,  and  three  by  the  writer,  besides 
some  smaller  collections  by  numerous  individuals  whose  names  are  not 
known  to  me.  Among  these  specimens  Dr.  Leidy  has  already  recog- 
nized more  than  700  individuals  of  a  single  species,  Oreodon  Culbertsonii, 
a  sort  of  ruminant  pig,  combining  some  of  the  characters  of  a  camel, 
deer,  and  hog.  I  had  canine  teeth  for  tearing  flesh,  ruminant  teeth  like 
those  of  a  deer  and  evidently  chewed  its  cud.  Xow  this  area  over  which 
these  remains  seemed  so  abundantly  distributed,  has  been  most  care- 
fully searched  and  every  specimen  that  could  possibly  meet  the  eye  has 
been  gathered. 

If  we  pass  beyond  the  limits  of  this  belt  we  find  a  few  remains,  it  is 
true,  but  they  are  very  scarce,  and  usually  in  an  extremely  fragmentary 
condition. 

I  have  hunted  all  day  among  the  most  rugged  of  the  washed  hills  on 
White  river  and  did  not  obtain  50  pounds  weight  of  fossils — not  a  good 
head  or  turtle  among  them.  At  various  times  I  have  traversed  nearly 
all  this  great  basin,  and  I  think  I  speak  with  a  degree  of  confidence 
when  I  say  that  not  more  than  one  more  large  collection  will  ever  be 
brought  from  that  country,  and  that  will  be  gathered  with  the  greatest 
amount  of  labor. 

There  is  another  point  which  I  will  refer  to  here.  Many  scientific  men 
have  said  to  me,  "  in  a  few  years  these  remains  will  be  exposed  by  the 
washing  of  storms  as  abundantly  as  ever."  I  would  say  that  during  the 
past  summer  I  examined  with  great  care  the  ground  so  carefully  searched 
over  by  Mr.  Meek  and  myself  in  1853,  just  13  years  ago,  and  that  passed 
over  by  myself  and  assistant  in  1855,  11  years  ago,  and  in  that  time  I 
doubt  whether  a  single  specimen  has  been  exposed  by  the  rains.  I 
looked  diligently  for  the  slightest  evidence  in  that  direction  and  could 
find  none.  Even  the  debris  around  a  turtle  or  head  which  Ave  had  gath- 
ered at  that  time  seemed  to  remain  undisturbed.  It  is  to  be  recollected 
that  atmospheric  influences  do  not  operate  here  as  in  regions  east  of  the 
Mississippi.  It  is  safe  to  say  that  not  more  than  10  or  15  inches  of  rain 
falls  here  during  the  year. 

After  securing  our  wagon-load  of  the  fossil  remains  of  mammals  and 
turtles,  we  started  for  the  Missouri  river  by  way  of  what  is  called  the 
Old  Fort  Pierre  road.  I  do  not  think  that  wagons  had  passed  over  it 
since  1855,  and  in  consequence  the  trail  had  in  many  cases  almost  or 
entirely  disappeared.  After  leaving  Bear  creek  we  ascend  a  very  steep 
hill,  and  then  travel  eastward  for  50  miles,  or  with  a  broad  level  plateau 
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covered  with,  fine  grass  and  almost  as  level  as  the  quiet  sea  on  our  left 
hand,  while  on  our  right  are  the  tall  domes  and  spires  of  the  Bad  Lands. 
We  travel  as  it  were  along  the  northern  rim  of  this  great  tertiary  lake. 
We  travel,  however,  over  the  cretaceous  beds.  Bear  and  Sage  creeks 
have  long  been  noted  places  for  cretaceous  fossils.  They  are  found  here 
in  large  quantities  in  flue  dark -bluish  calcareous  concretions,  nearly  glob- 
ular in  form,  from  3  inches  to  10  feet  in  diameter,  aud  immediately  on 
exposure  to  the  atmosphere  they  have  a  tendency  to  crack  into  pieces, 
so  that  with  a  moderate-sized  hammer  one  may  knock  them  in  pieces 
and  work  out  the  beautiful  shells  like  bullets  from  a  mold — ammonites, 
haculites,  seaphites,  nautilus,  and  a  great  variety  of  other  shells  of  remark- 
able beauty. 

Near  the  head  of  Teton  river  are  several  hills  extending  out  into  the 
prairie  from  what  I  have  regarded  as  the  rim  of  this  tertiary  basin, 
composed  of  yellow  marl,  but  full  of  rounded  calcareous  concretions ; 
and  these  concretions  are  charged  with  fresh- water  shells,  as  Helix  lym- 
nea,  planorbis,  physa,  &c,  shells  of  the  same  genera  as  those  now  living 
in  a  little  stream  within  a  hundred  yards  of  the  hill,  called  Pinan's 
spring.  These  hills  are  also  capped  with  ledges  of  silicious  limestone, 
■which  contains  some  shells  which  are  very  beautiful,  composed  entirely 
of  chalcedony.  Fish  remains  are  also  quite  abundant,  but  fragmentary. 
These  beds  are  evidently  more  recent  than  any  seen  further  to  the  west, 
I  think  very  near  the  summit  of  the  miocene.  Still  further. on  about  10 
miles  I  found  some  beds  of  a  yellow  rusty  sandstone,  very  fine-grained, 
in  thin  layers.  On  the  upper  surface  of  these  layers  were  numerous 
tracks  of  marine  shells,  and  trails  of  marine  worms,  which  were  certainly 
of  great  geological  interest.  They  belong  to  the.  age  of  No.  5,  or  the 
Fox  Hills  group,  and  represent  the  shore-line  of  the  great  cretaceous  sea 
in  this  region.  I  have  attempted  to  account  for  these  markings  in  this 
way:  that  as  the  tide  receded,  the  small  shells  and  worms  washed  up  by 
the  waters  would  struggle  across  the  fine  soft  sand  toward  the  water 
again,  the  gasteropotlons'  shells  plowing  furrows  through  the  mud,  and 
the  little  worms  making  the  little  trails,  and  the  return  tide  sweeping- 
over  the  markings,  fills  them  like  a  mold.  It  is  thus  that  they  are  pre- 
served as  witnesses  of  the  great  geological  past. 

The  next  point  we  come  to  is  Grindstone  Hills,  which  are  long  square 
hills  on  each  side  of  the  road,  50  miles  distant  from  the  Bad  Lands,  and 
like  Bijoux  Hills  and  Medicine  Butte,  form  distant  outliers  of  the  great 
pliocene  lake.  There  is  here  150  or  200  feet  of  sandstone,  some  portions 
a  fine  conglomerate  or  pudding-stone  made  up  of  water-worn  pebbles, 
and  among  the  rocks  are  found  some  fragments  of  teeth  and  bones  much 
water-worn.  These  hills,  scattered  over  the  country,  seem  to  act  as  wit- 
nesses or  monuments  to  show  the  vast  extent  of  erosion  in  this  country. 
With  the  exception  of  these  isolated  hills,  our  entire  road  from  Bear 
creek  near  the  base  of  the  Black  Hills,  by  way  of  Fort  Pierre  to  Fort 
Randall  on  the  Missouri,  was  over  cretaceous  beds.  In  the  neighbor- 
hood of  Medicine  Hills  there  were  a  large  number  of  long  ridges  and 
hills,  which  were  plainly  remnants  of  pliocene  beds.  We  arrived  at 
Fort  Randall  after  an  absence  from  that  point  of  52  days,  and  having 
made  the  circuit  of  G50  miles  with  a  six-mule  team  and  a  wagon  weigh- 
ing 1,775  pounds,  one  of  the  largest  size. 

Our  conclusion  was,  that  any  portion  of  this  rugged  country,  with 
care  and  patience,  may  be  traversed  with  any  number  of  wagons  for 
military  purposes. 


CHAPTER  XIV. 

Geology  of  Northeastern  Dakota — Niobrara  group  on  the  Missouri  at  Yang- 
ton — OSTREA  CONGESTA  AND   OCCURRENCE   OF   REMAINS   OF   FISHES — CRETACEOUS 

series— From  Yancton  to  James  river— Character  of  the  intermediate 
country — Geological  structure  of  the  valley  of  James  river— Red  quartz- 
ites— Occurrence  of  Nos.  two  and  three— From  James  river  to  Sioux  Falls 
or  Fort  Dakota— Erratic  rocks  strewed  over  the  surface —Red  quartz- 
ites  at  Sioux  Falls— From  Sioux  Falls  to  Pipestone  quarry—  Vertical 
section  of  rocks  at  Pipestone  creek— Age  of  rocks  in  which  the  Pipestone 
layer  is  located— Analysis  of  rock — Indian  history— Professor  Hall's 
geological  notes. 

The  following  chapter,  with  the  exception  of  some  changes,  was  pub- 
lished in  the  American  Journal  of  Science  for  January,  1867.  It  is 
reproduced  here  to  give  the  facts  a  wider  circulation,  especially  in  those . 
parts  of  the  country  where  that  most  valuable  journal  may  not  be  acces- 
sible. The  object  of  the  chapter  is  simply  to  record  some  observations 
on  the  geology  of  northeastern  Dakota  made  by  me  in  October,  I860, 
together  with  an  account  of  a  short  visit  to  the  celebrated  Pipestone 
quarry.  No  positive  inference  is  drawn  as  to  the  age  of  the  rocks  in 
which  the  Pipestone  layer  is  located,  from  the  fact  that  no  well-defined 
organic  remains  could  be  found.  Therefore  certain  facts  are  noted  down 
with  the  hope  that  they  may  hereafter  aid  in  the  solution  of  the  problem 
of  their  age,  inasmuch  as  their  geographical  distribution  seems  to  be 
quite  extended. 

In  October  last,  after  my  return  from  a  tour  of  explorations  to  the 
Mauvaises  Terres  or  Bad  Lands  of  White  river,  I  took  advantage  of  an 
opportunity  that  presented  itself  to  visit  some  portions  of  Dakota  Ter- 
ritory, on  the  north  side  of  the  Missouri  river,  not  hitherto  examined  by 
me.  I  there  made  my  starting  point  the  village  of  Yancton,  the  capital 
of  Dakota  Territory,  located  on  the  Missouri  about  12  miles  above  the 
mouth  of  the  James. 

At  this  point  we  observed  a  large  exposure  of  the  yellow  calcareous 
marl  beds  of  No.  3,  Niobrara  division,  forming  along  the  river  nearly 
vertical  bluffs,  extending  sometimes  several  miles.  The  rock  varies  in 
texture  from  a  nearly  white,  soft  chalk,  much  like  our  chalk  of  com- 
merce, to  a  somewhat  compact  limestone  which  is  used  for  burning  into 
lime,  and  for  building  purposes.  Thick  beds  of  this  chalk  present  a 
marked  rust  color,  from  the  presence  of  a  greater  or  less  amount  of  the 
peroxide  of  iron;  otherwise  it  could  hardly  be  distinguished  from  the 
chalk  of  Europe,  and  without  doubt  would  serve  the  same  economical 
purposes.  The  organic  remains  found  here  are  not  very  numerous  in 
species.  The  most  abundant  shell  is  the  Ostrea  congesta,  Conrad,  which 
seems  to  have  been  as  gregarious,  and  to  have  aggregated  together 
much  in  the  same  way  as  the  little  oyster,  which  is  exposed  when  the 
tide  recedes  along  the  shores  of  the  sea  islands  of  South  Carolina. 
Near  the  base  of  No.  3  there  are  layers  of  rock  several  feet  in  thickness, 
made  up  almost  entirely  of  one  or  more  species  of  inoceramiis,  one  of 
which  has  been  identified  as  I.  problematiem.  The  fish  remains  are  quite 
numerous,  diffused  throughout  the  rock.  Fragments  consisting  of  jaws, 
ribs  and  scales,  are  found  in  the  greatest  abundance,  and  Mr.  Propper, 
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a  resident  of  Yancton,  has  succeeded  in  securing-  some  nearly  perfect 
specimens  (undescribed)  from  the  quarries  there.  This  group  of  rocks 
extends  for  400  miles  along  the  Missouri  river,  and  I  am  convinced  that 
when  carefully  studied,  it  will  be  found  to  represent  the  white  chalk 
beds  of  Europe,  and  be  employed  for  similar  economical  purposes. 

The  cretaceous  rocks  of  the  Missouri  river  have  been  numbered  in 
the  order  of  superposition,  Nos.  1,  2,  3,  4,  5,  and  all  of  these  divisions 
have  been  located  in  the  geological  scale  by  the  unmistakable  evidence 
of  their  organic  remains.  We  find,  therefore,  that  this  portion  of 
Dakota  is  occupied  exclusively,  or  nearly  so,  by  the  middle  member  of 
the  cretaceous  series.  The  soft  and  yielding  nature  of  No.  3  is  well  shown 
by  the  topographical  features  of  the  country,  where  all  the  slopes  are 
gentle  in  their  descent,  and  for  the  most  part  covered  with  a  thick  growth 
of  grass,  for  the  soil  which  is  composed  of  the  eroded  materials  of  this 
group  is  quite  fertile,  and  in  ordinary  seasons  produces  excellent  crops, 
and  is  especially  adapted  to  the  growth  of  cereals. 

From  Yancton  our  course  was  nearly  north,  up  the  west  side  of  James 
river.  Our  path  led  over  a  gently  rolling  prairie  for  65  miles,  with  not  a 
tree  or  a  bush  to  greet  the  eye.  There  were  no  cut  bluffs  along  the  little 
streams  over  which  we  passed;  the  sides  of  the  hills  bordering  the  val- 
leys sloping  at  a  very  moderate  angle,  and  being  covered  with  a  thick 
growth  of  grass.  No  rocks  were  seen  in  place  until  we  arrived  at  Fort 
James,  about  12  miles  below  the  mouth  of  Firesteel  creek^  a  branch  of 
James  river.  Erratic  rocks  of  all  sizes  and  texture  were  visible  on  the 
surface  everywhere,  more  especially  in  the  valley  of  James  river  and  its 
tributaries. 

At  this  point  on  James  river,  uncovered  by  the  scooping  out  of  the 
valley,  is  a  large  exposure  of  reddish  variegated  quartzites,  differing  some- 
what in  structure  and  appearance  from  any  rocks  hitherto  observed  by 
me  on  the  upper  Missouri.  They  cover  a  considerable  area  in  the  valley 
of  the  James  at  certain  localities,  but  nowhere  are  they  exposed  at  a 
thickness  of  more  than  20  or  30  feet.  Indeed  they  have  been  much 
worn  by  water,  so  that  they  project  above  the  surface  in  large  square 
masses,  suggesting  to  one  in  the  distance  a  village  of  log-houses. 

The  rocks  are  mostly  reddish  and  flesh-colored  quartzites,  so  compact 
that  the  lines  of  stratification  are  nearly  obliterated.  They  also  appear 
to  be  metamorphic.  There  is,  however,  a  horizontal  as  well  as  a  ver- 
tical fractere,  and  the  horizontal  fracture  breaks  across  what  appear 
to  be  original  laminae  of  deposition.  These  lines  or  bands  are  seldom 
horizontal;  but  much  waved  and  inclined,  as  if  the  materials  had 
been  deposited  in  shoal  or  troubled  waters.  The  illustrations  of  ripple 
or  wave  markings  in  these  rocks  are  very  numerous  and  beautiful. 
There  is  considerable  variety  in  the  texture  of  the  rock;  some  of  it 
is  a  very  fine,  close-grained  quartzites,  so  that  when  worn  by  water  it 
presents  a  smooth,  glistening  surface  like  glass.  Again,  it  is  filled  with 
small  water-worn  pebbles,  forming  a  fine  pudding-stone;  again,  there 
are  layers  of  siliceous  sandstone,  which  separate  into  slabs  varying  from 
one-fourth  of  an  inch  to  several  inches  in  thickness.  This  rock  is  very 
useful  for  building  purposes,  and  has  been  employed  at  this  point  by 
the  United  States  army  officers  in  erecting  the  numerous  buildings  that 
constitute  the  fort.  I  looked  diligently  wherever  the  rock  had  been 
quarried  for  some  traces  of  organic  remains,  but  none  were  visible. 
Resting  upon  the  quartzite  at  this  locality  is  a  bed  of  black  plastic 
clay,  precisely  like  No.  2  cretaceous,  as  seen  along  the  Missouri  river 
near  the  mouth  of  the  Vermilion.  I  found  no  fossils  in  this  rock,  but 
there  were  numerous  specimens  of  selenite  in  crystals,  which  characterize 
it  in  other  localities.    Besting  on  No.  2  is  the  chalky  marl  of  No.  3,  not 
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differing  in  structure  from  the  same  rock  before  described  as  occurring 
at  Yancton,  on  the  Missouri  river.  It  here  contains  an  abundance  of 
its  characteristic  fossil  Ostrea  congesta.  The  thickness  exposed  is  about 
50  feet,  but  from  an  examination  of  the  slope  above,  I  estimated  its 
entire  thickness  at  this  point  at  from  80  to  100  feet. 
The  formations  at  this  locality,  in  descending  order,  are  as  follows: 

a.  Yellow  chalky  marl  No.  3. 

b.  Black  plastic  clay,  with  selenite  crystals,  undoubtedly  No.  2. 

c.  Reddish  and  rose-colored  quartzites. 

From  Fort  James  Ave  again  proceeded  across  the  undulating  prairie, 
in  a  direction  a  little  south  of  east,  about  65  miles,  to  Fort  Dakota,  at 
Sioux  Falls  on  the  Big  Sioux  river.  Nothing  of  special  interest,  in  a 
geological  point  of  view,  met  our  eye  except  a  small  exposure  of  the 
reddish  quartzite  in  the  valley  of  Vermillion  river.  The  soil  of  the 
prairie  over  which  Ave  passed,  and  also  the  superficial  deposits  as  shown 
along  the  streams,  gave  unmistakable  evidence  that  the  surface  features 
of  all  this  region  are  due  to  the  wearing  away  of  the  cretaceous  rocks 
Nos.  2  and  3,  and  that  they  are  the  immediate  underlying  formations. 
The  most  characteristic  features  which  met  the  eye  everywhere  were 
the  boulders,  which  cover  large  areas  so  thickly  as  to  render  cultivation 
impossible  until  they  are  removed.  These  rocks,  however,  will  be  found 
to  be  very  useful  to  future  settlers  for  building  and  other  economical 
purposes. 
•  At  Sioux  Falls  there  is  a  remarkable  exhibition  of  the  same  red  and 
variegated  quartzites  described  at  James  river.  They  are  here  exposed 
only  in  the  valley  of  the  river  by  the  removal  of  the  superincumbent 
cretaceous  rocks.  The  falls  are  five  or  six  in  number,  extending  a  dis- 
tance of  half  a  mile,  and  have  a  descent  of  110  feet  in  all,  forming  the 
most  valuable  water-power  I  have  ever  seen  in  the  west.  About  10  feet 
from  the  top  of  the  rocks,  as  seen  at  this  locality,  is  a  layer  of  steatitic 
material,  mottled,  gray,  and  cream-color,  very  soft,  about  12  inches  thick, 
which  is  used  sometimes  for  the  manufacture  of  pipes  and  other  Indian 
ornaments.  When  the  quartzites  have  been  subjected  to  the  attrition 
of  water,  they  present  the  same  smooth  glassy  surface  as  before  men- 
tioned. There  are  also  beds  of  pudding-stone,  and  the  most  beautiful 
illustrations  of  wave  and  ripple  markings  that  I  have  ever  observed  in 
my  geological  explorations. 

I  was  unable  to  discover  any  well  defined  fossils,  but  wherever  the 
surfaces  of  the  rocks  had  been  made  smooth  by  the  attrition  of  water, 
quite  distinct  rounded  outlines  of  what  appeared  to  be  bivalve  shells 
could  be  seen,  so  numerous  that  the  rocks  must  have  been  charged  with 
them.  The  matrix  is  so  close-grained  and  hard  that  on  breaking  the 
rock  no  trace  of  the  fossil  could  be  found.  I  am  confident,  however, 
that  the  rock  is  filled  with  organic  remains,  but  they  cannot  now  be 
separated  from  the  matrix  so  as  to  be  identified. 

From  Sioux  Falls  to  the  celebrated  Pipestone  quarry  the  distance  is 
just  40  miles,  measured  with  an  odometer.  Direction  a  little  east  of 
north.  We  passed  over  a  similar  undulating  prairie,  with  but  one 
small  tree  along  the  route,  and  but  one  rock  exposure,  and  that  occurs 
about  four  miles  south  of  the  quarry.  The  rock  is  a  very  hard  quartzite, 
composed  largely  of  water-worn  pebbles,  quartz,  jasper,  small  clay  nod- 
ules, chalcedony;  some  of  the  rock  is  a  quartzose  sandstone,  other  por- 
tions are  fine-grained  siliceous  rock.  It  lies  in  regular  layers  or  beds, 
dipping  at  an  angle  of  about  5°  30'  south  of  east.* 

*  I  am  greatly  indebted  to  Colonel  Knox,  commandant  of  Fort  Dakota,  at  Sioux  Falls,  for 
important  facilities  in  my  examinations. 
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On  reaching  the  source  of  the  Pipestone  creek,  in  the  valley  of  which 
the  Pipestone  bed  is  located,  I  was  surprised  to  see  how  inconspicuous 
a  place  it  is.  Indeed,  had  I  not  known  of  the  existence  of  a  rock  in 
this  locality  so  celebrated  in  this  region,  I  should  have  passed  it  by 
almost  unnoticed.  A  single  glance  at  the  red  quartzites  here  assured 
me  that  these  rocks  were  of  the  same  age  with  those  before  mentioned 
at  James  and  Vermilion  rivers  and  at  Sioux  Falls.  The  layer  at  Pipe- 
stone is  about  the  lowest  rock  that  can  be  seen.  It  rests  upon  a  gray 
quartzite,  and  there  are  about  five  feet  of  the  same  gray  quartzite  above 
it,  which  has  to  be  removed  with  great  labor  before  the  pipestone  can 
be  secured.  About  300  yards  from  the  pipestone  exposure  is  an  escarp- 
ment, or  nearly  vertical  wall,  of  variegated  quartzite,  extending  directly 
across  the  valley.  Each  end  of  the  wall  passes  from  view  beneath  the 
superficial  covering  of  the  prairie*  It  is  about  half  a  mile  in  length. 
About  a  quarter  of  a  mile  further  up  the  valley  there  is  another  small 
escarpment,  so  that  the  entire  thickness  of  the  rock  exposed  at  this  point 
is  about  50  feet.  Not  a  tree  can  be  seen;  only  a  few  small  bushes  grow- 
ing among  the  rocks.  There  is  a  little  stream  of  clear  pure  water  flow- 
ing from  the  rocks,  with  a  perpendicular  fall  of  about  30  feet,  forming  a 
beautiful  cascade.  The  evidences  of  erosion  were  very  marked,  and  the 
question  arose,  how  could  all  the  materials  which  must  once  have 
existed  here,  joined  on  to  these  walls,  have  been  removed,  except  by  a 
stream  much  larger  and  more  powerful  in  its  erosive  action  than  the 
one  at  present  flowing  here?  There  is  a  slight  inclination  of  the  beds, 
from  1°  to  3°,  about  15°  south  of  east. 

About  200  yards  southeast  of  the  quarry  are  five  massive  boulders, 
composed  of  a  very  coarse  flesh-colored  feldspathic  granite,  very  much 
like  that  which  forms  the  nucleus  of  the  Black  Hills. 

The  first  detailed  account  of  the  Pipestone  quarry  that  I  have  been 
able  to  find  is  that  of  Catlin,  in  this  Journal,  (1,)  38.  In  Nicollet's 
excellent  report  there  is  a  much  more  careful  and  accurate  description 
of  the  rock  and  the  locality,  but  neither  of  these  gentlemen  hint  at  the 
probable  geological  age.  The  first  attempt  to  determine  the  age  of  the 
rocks  in  which  the  pipestone  is  located  was  made  by  Professor  Hall,  in 
a  paper  read  before  the  American  Philosophical  Society  not  long  since. 
In  that  paper  he  regards  them  as  of  the  same  age  with  the  Huronian 
rocks  of  Canada  and  Lake  Superior. 

At  the  time  Mr.  Catlin  made  his  visit  to  the  quarry,  he  sent  a  portion 
of  the  pipestone  to  Professor  C.  T.  Jackson,  of  Boston,  for  analysis. 
Prof.  J.  gave  it  the  name  of  Catlinite,  with  the  following  composition: 

Water 8.4 

Silica 48.2 

Alumina 28.2 

Magnesia 6.0 

Peroxide  of  iron 5.0 

Oxide  of  manganese 0.6 

Carbonate  of  lime 2.6 

Loss,  (probably  magnesia) 1.0 

100.0 

The  pipestone  layer,  as  seen  at  this  point,  is  about  11  inches  in  thick- 
ness, only  about  2J  inches  of  which  are  used  for  manufacturing  pipes 
and  other  ornaments.  The  remainder  is  too  impure,  slaty,  fragile,  &c. 
This  rock  possesses  almost  every  color  and  texture,  from  a  light  cream 
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to  a  deep  red,  depending  upon  the  amount  of  peroxide  of  iron.  Some 
portions  of  it  are  soft,  with  a  soapy  feel,  like  steatite ;  others  slaty, 
Breaking  into  thin  flakes;  others  mottled  with  red  and  gray.  A  ditch 
from  four  to  six  feet  wide,  and  about  500  yards  in  length,  extending 
partly  across  the  valley  of  Pipestone  creek,  reveals  what  has  thus  far 
been  done  in  excavating  the  rock.  There  are  indications  of  an  unusual 
amount  of  labor  on  the  part  of  the  Indians  in  former  years  to  secure  the 
precious  material. 

This  rock  has  been  used  for  many  years  past  by  the  Indians  of  the 
northwest  for  the  manufacture  of  pipes ;  and  it  was  formerly  the  custom 
of  some  of  the  tribes  to  make  the  locality  an  annual  visit  to  secure  a 
portion  of  the  precious  material.  They  placed  a  higher  value  on  the  rock 
because,  while  being  so  firm  in  texture,  it  is  so  easily  wrought,  and 
because  they  could  make  far  more  beautiful  and  showy  pipes  than  from 
any  other  material  known  to  them.  Besides,  this  was,  and  is  now,  the 
only  locality  from  whence  the  true  pipestone  can  be  obtained;  and  the 
labor  is  so  great  in  throwing  off  the  five  feet  of  solid  quart  zite  that  rests 
upon  it,  that  the  rock  has  always  been  rare.  For  a  mile  or  two  before 
reaching  the  quarry  the  prairie  is  strewed  with  fragments  that  have 
been  cast  away  by  pilgrims. 

Nearly  all  of  our  writers  on  Indian  history  have  invested  this  place 
with  a  number  of  legends  or  myths.  They  have  represented  the  locality 
as  having  been  known  to  the  Indians  from  remote  antiquity.  All  these 
notions,  I  am  convinced,  will  disappear  before  the  light  of  a  careful 
investigation  of  the  facts.  It  is  quite  probable  that  the  rock  has  not 
been  known  to  the  Indians  more  than  eight}'  or  one  hundred  years,  and 
perhaps  not  even  so  long  a  period.  I  could  not  find  a  trace  of  a  stone 
implement  in  the  vicinity,  nor  could  I  hear  that  any  had  ever  been 
found  ;  and,  indeed,  nothing  could  be  seen  that  would  lead  one  to  sup- 
pose that  the  place  had  been  visited  for  a  longer  period  than  fifty  years. 
All  the  excavations  could  have  been  made  within  that  time.  There  are 
many  rude  iron  tools  scattered  about,  and  some  of  them  were  taken  out 
of  the  ditch  last  summer  in  a  complete  state  of  oxidation. 

Again,  it  does  not  appear  that  in  the  mounds  which  have  been 
opened  in  the  Mississippi  valley  so  extensively,  any  trace  of  this  rock 
has  ever  been  found.  It  is  well  known  that  the  pipe  is  the  most  impor- 
tant of  the  dead  man's  possessions,  and  is  almost  invariably  buried  with 
the  body  ;  and  if  a  knowledge  of  this  rock  had  extended  back  into  the 
stone  age,  it  is  almost  certain  that  some  indications  of  it  would  have 
been  brought  to  light  in  the  vast  number  of  mounds  that  have  been 
opened  in  the  valley  of  the  Mississippi.  Pipes  and  other  ornaments 
made  from  steatite  have  been  in  use  among  Indians  from  the  earliest 
indications  of  their  history,  and  they  are  still  manufactured  from  this 
material  on  the  Pacific  coast. 

Now  the  question  arises  as  to  the  age  of  the  rocks  we  have  attempted 
to  describe,  and  which  include  the  pipestone  layer.  Owing  to  the 
absence  of  well-defined  organic  remains,  the  problem  becomes  a  difficult 
one.  Their  exceedingly  close-grained,  compact,  apparently  metamor- 
phic  character  would  direct  one's  attention  to  the  older  rocks,  perhaps 
some  member  of  the  azoic  series ;  but  if  the  impressions  seen  at  Sioux 
Falls  are  those  of  bivalve  shells,  we  must  look  higher  in  the  scale. 
But  in  order  that  we  may  arrive  at  an  approximate  conclusion,  let  us 
look  at  the  geology  of  the  surrounding  country . 

We  already  know  that  the  limestones  of  the  upper  coal  measures  are 
exposed  at  Omaha  City,  and  continue  up  the  .Missouri  river  to  a  point 
near  De  Soto,  almost  twenty  miles  farther,  where  they  pass  from  view 
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beneath  the  bed  of  the  river.  Overlapping  them  is  a  coarse  sandstone 
composed  of  an  aggregation  of  particles  of  quartz,  cemented  with  the 
peroxide  of  iron.  This  assumes  every  color,  from  a  deep  dull  red  to  a 
nearly  white.  The  layers  of  deposition  are  very  much  inclined  and  dis- 
torted. Near  Blackbird  Hill  numerous  dicotyledonous  leaves  have  been 
found,  and  many  of  these  plants  occur  in  a  quartzite  so  close-grained 
that  the  lines  of  stratification  are  nearly  or  quite  obliterated  ;  yet  the 
impressions  are  distinct.  This  quartzite  forms  a  valuable  quarry  near 
Sioux  City.  The  coal  seam  included  in  this  formation  (lower  cretaceous 
No.  1)  crops  out  40  miles  up  the  Big  Sioux,  or  within  60  miles  of  Sioux 
falls.  Between  Sioux  City  and  Yancton  we  have  at  least  three  members 
of  the  cretaceous  series.  Near  Fort  James  we  find  that  two  members  of 
the  cretaceous  series  (Nos.  2  and  3)  rest  upon  the  quartzites.  The  sur- 
face features  of  the  whole  country,  with  the  soil  aud  drift,  indicate  that 
the  immediate  underlying  rocks  are  of  cretaceous  age.  Is  it  not  pos- 
sible, therefore,  that  the  quartzites  that  include  the  pipestone  beds 
belong  to  the  supra-carboniferous,  triassic  perhaps,  or  even  to  an  exten- 
sion downward  of  cretaceous  No.  1  ? 
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CHAPTER  I. 

PHYSICAL  GEOGRAPHY  OF  THE  NORTH  AMERICAN  CONTINENT  DURING 
THE  CRETACEOUS  AND  TERTIARY  PERIODS. 

The  tree  of  knowledge,  like  the  "tree  of  life,"  "bears  many  kinds  of 
fruit,  and  her  leaves  are  also  for  "the  healing  of  the  nations.'7  The 
object  that  may  he  proposed  to  the  scientific  investigator,  and  that 
which  apparently  engrosses  his  attention,  is  perhaps  of  the  simplest  and 
most  prosaic  character  ;  and  yet  the  sciences  are  so  linked  together — 
being  but  expressions  of  parts  of  the  grand  system  and  plan  of  the 
universe — that  each  necessarily  shares  in  some  degree  the  symmetry 
and  beauty  of  the  great  whole. 

In  the  earlier  periods  of  history  the  entire  material  universe  was 
shrouded  in  darkness  impenetrable  by  human  eyes;  and  the  Creator 
and  Ruler  of  this  universe,  except  as  made  known  through  revelation, 
existed  in  the  imagination  of  man  as  a  vague  and  shadowy  power, 
clothed  in  such  attributes  as  appealed  most  strongly  to  the  dominant 
passions  of  a  savage  or  semi-barbarous  people.  In  the  growth  of  knowl- 
edge, investigations  into  the  mysteries  of  nature  were  prompted  by 
simple  and  material  impulses.  The  cultivation  of  plants  which  alight 
serve  for  food,  and  the  study  of  those  which  accident  discovered  to 
possess  remedial  powers,  laid  the  foundation  for  our  science  of  botany. 
In  the  same  way,  observation  of  the  characteristics,  habits,  and  dis- 
tribution of  animals  which  contributed  to  the  subsistence  of  man, 
resulted  in  a  perception  of  the  system  which  prevails  throughout  the 
animated  world,  and  gave  us  ultimately  our  geological  classification. 
Again  the  search  for  metals  which  were  found  to  be  useful  by  the 
primeval  man  gradually  developed  the  knowledge  we  now  have  in  all 
its  refinements  of  their  character,  distribution,  and  metallurgy;  to 
mineralogy,  with  its  varied  and  beautiful  forms ;  and  to  geology,  which 
includes  not  only  a  knowledge  of  the  composition  and  structure  of  the 
earth  as  we  now  find  it,  but  from  this  is  evolving  the  history  of  all  the 
great  changes  which  it  has  suffered  through  the  lapse  of  ages.  Showing 
to  ns  the  dawn  and  gradual  development  of  animal  and  vegetable  life, 
bringing  before  our  eyes  a  grand  and  harmonious  array  of  extinct 
forms,  which  far  outnumber  the  living  ones,  geology  is  greatly  expand- 
ing our  knowledge  of  the  present  fauna  and  flora  of  the  earth's  surface, 
in  filling  the  wide  gaps  by  which  their  system  and  completeness  are 
broken.  Thus,  associated  with  astronomy,  it  has  given  us  our  first 
intelligent  perception  of  the  magnitude,  as  well  as  the  plan  of  the 
created  universe,  and  of  the  power  and  wisdom  of  Him  whose  Avork 
it  is. 

In  the  exploration  of  the  vast  field  which  science  has  opened  to  it, 
the  mind  of  man  has  expanded  in  every  direction ;  and  it  is  not  too 
much  to  say  that  the  highest  triumphs  of  the  human  intellect  have 
been  attained  in  the  solution  of  problems  which  our  better  knowledge 
of  the  material  universe  has  presented  to  our  efforts.  Though  much 
has  been  accomplished,  far  more  still  remains  as  legitimate  and  most 
ennobling  work  for  this  and  future  generations.  The  progress  already 
made  gives  us  glimpses  of  something  grander  and  more  beautiful 
beyond,  and  we  may  confidently  look  to  the  study  of  the  phenomena  of 
nature  as  promising  to  our  children  and  children's  children  the  most 
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healthful,  profitable,  and  elevating  objects  which  could  occupy  their 
thoughts. 

As  we  review  the  history  of  the  growth  of  the  sciences,  Ave  every- 
where see  illustrations  of  the  truth  of  the  axiom  with  which  these 
remarks  began.  At  first  a  few,  and  then  in  greater  number,  the  students 
of  nature,  inspired  each  by  an  interest  of  comparatively  narrow  and  local 
character,  devoted  themselves  to  the  investigation  of  the  phenomena 
that  were  immediately  before  them.  In  some  cases  the  object  which 
absorbed  the  attention  of  the  investigator  was  a  purely  material,  and 
frequently  a  mercenary  one.  In  other  instances  the  devotee  of  science, 
inspired  by  the  highest  and  most  unselfish  enthusiasm,  has  given  his  life 
to  the  study  of  the  details  of  a  system  running  through  some  limited 
subdivision  of  the  animal  or  vegetable  world.  In  still  other  cases  a 
fancy  for  certain  trivial  and  superficial  characters  possessed  by  shells, 
mineral,  coins,  or  books,  has  led  to  the  accumulation  of  materials  which 
have  been  converted  to  better  uses  by  more  enlightened  and  systematic 
workers;  and  last  of  all  a  passion  for  acquisition,  as  extravagant  and 
irrational  as  avarice,  has  urged  on  collectors  to  scour  the  earth  and  sea 
for  materials  valueless  to  themselves,  but  which  in  other  hands  have 
contributed  vastly  to  the  advancement  of  science. 

Already  the  number  of  these  earnest  and  indefatigable  workers  is  to 
be  reckoned  by  thousands,  and  while  most  are  occupied  and  satisfied 
with  the  local  and  limited  triumphs  which  they  achieve,  not  knowing 
nor  caring  what  others  are  doing  in  other  places  and  on  other  themes; 
yet  since,  as  has  been  said,  all  the  sciences  are  linked  together,  all  con- 
scientious research  has  a  general  value,  and  is  a  contribution  to  the 
common  stock  of  knoAvledge  which  may  have  manifold  uses.  We  may 
compare  the  realm  of  nature  to  a  vast  domain  shrouded  in  obscurity, 
into  which  a  thousand  investigators  penetrate,  each  with  a  special  end 
in  view,  and  following  a  narrow  track  in  which  he  lights  his  steps;  but 
all  unconsciously  to  him,  his  little  lamp  throws  some  rays  of  light  far 
into  the  surrounding  shadows.  And  now  to  one  who  holds  a  command- 
ing stand-point,  the  light  of  the  thousand  lamps  which  dot  the  dark- 
ness has  so  far  dispelled  it  that  all  the  great  features  of  the  landscape 
come  out  with  more  or  less  distinctness,  and  the  plan,  the  harmony, 
and  the  beauty  of  a  creation  of  which  we  had  heretofore  seen  but  a 
fragment  begin  to  reveal  themselves.  Over  all  this  vast  world  of 
thought,  until  now  hidden  from  our  vision,  are  strewed  the  evidences  of 
the  unity  and  grandeur  of  the  universe,  and  its  thorough  exploration 
will  develop  truths  which  cannot  fail  to  ennoble  and  happily  the  human 
race — truths,  which  not  only  have  their  bearing  on  the  economy  of  every- 
day life,  which  tend  to  make  two  blades  of  grass  grow  where  only  one 
grew  before,  but  which  must  affect  most  profoundly  both  our  mental 
and  moral  natures.  Thus  the  sciences  are  to  become  a  potent  element 
in  the  elevation  of  humanity,  and  in  the  development  of  our  race  to  a 
higher  degree  of  perfection,  continuing  the  progress  which  is  traceable 
from  the  dawn  of  creation. 

These  thoughts  have  been  suggested  by  the  view  which  recent 
investigations  have  opened  to  us  of  the  history  of  the  continent  on 
Which  we  live;  its  growth  from  an  island  nucleus;  its  constantly  chang- 
ing outlines — at  one  time  presenting  broad  continental  surfaces,  at 
another  nearly  submerged  beneath  the  ocean  —  the  various  phases, 
which,  like  dissolving  views,  are  presented  by  its  ever-changing 
physical  geography.  Already  we  get  most  appetizing  glimpses  of  the 
varied  flora,  which  clothed  the  plains  and  mountains  of  our  ancient 
world   and   which,  like  the  strange  fauna  that  inhabited  its  surface, 
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move  through  our  field  of  vision,  as  they  did  through  the  ages,  iu  grand 
procession,  sometimes  blooming  in  beauty  and  full  of  cheerful  life,  at 
others  expressive  of  savage  grandeur  and  brute  force. 

It  would  be  foreign  to  my  purpose  here  to  pass  in  review,  however 
briefly,  the  chapters  which  have  been  already  written  of  the  geological 
history  of  our  continent-,  but  in  presenting,  as  I  am  now  able  to  do,  some 
relics  of  the  forests  which  covered  its  surface  during  two  geological 
periods,  specimens  which  reveal  much  in  regard  to  the  aspects  of  nature  in 
our  western  world  during  those  far-off  ages,  I  shall  perhaps  add  to  the 
value  of  this  contribution  by  briefly  bringing  it  into  relation  with  the 
other  facts  which  go  to  make  up,  so  far  as  it  is  known,  the  history  to 
which  I  have  referred. 

Very  briefly,  then,  the  changes  that  have  taken  place  in  the  growth 
of  the  American  continent  are  somewhat  as  follows  : 

The  oldest  rocks  of  which  we  have  any  knowledge  are  those  which 
form  the  series  called  by  Sir  William  Logan  the  Laurentian.  They  are 
best  known  by  their  exposures  in  Canada,  where  they  occupy  the  surface 
in  a  broad  belt  extending  from  Labrador  to  Lake  Superior,  and  thence 
northward.  This  great  group  of  rocks  was  previously  denominated  by 
Foster  and  Whitney  the  azoic  series,  because  up  to  that  time  no  evi- 
dence of  life  had  been  obtained  from  them.  Since  then,  however,  fossils, 
or  those  regarded  as  such  by  our  best  authorities,  have  been  discovered 
in  more  than  one  locality  in  this  formation,  both  in  Canada  and  the  Old 
World;  and  in  addition  to  this  we  find  in  the  Laurentian  series  lime- 
stones of  great  thickness  and  extent  which  were  undoubtedly  in  great 
part  of  organic  origin.  There  are  also  found  here  beds  of  phosphate  of 
lime,  and  iron  ores  containing  a  notable  percentage  of  the  same  mineral, 
which  could  hardly  have  been  derived  from  any  other  source  than  from 
animal  organisms;  like  those  indeed  which  during  the  later  geological 
periods  have  contributed  to  the  formation  of  beds  of  fossiliferous  and 
phosphatic  iron  ore.  It  is  also  true  that  in  the  unmetamorphosed  silurian 
rocks,  what  has  been  called  the  primordial  fauna — until  recently  the 
oldest  known — is  too  varied  and  highly  organized  to  represent  the  dawn 
of  life  upon  the  earth,  so  that  we  may  fairly  conclude  that  the  Laurentian 
rocks,  many  thousand  feet  in  thickness,  were  formed  from  the  ruins  of 
a  pre-existing  continent,  and  were  deposited  as  mechanical  or  organic 
sediments  about  its  shores  in  an  ocean  replete  with  life,  but  of  which 
distinct  record  is  generally  obliterated  by  the  metamorphism  to  which 
they  were  subsequently  exposed.  The  Laurentian  area  in  Canada  has 
apparently  never  been  submerged  since  its  first  elevation,  and  it  stands 
now  as  the  oldest  known  portion  of  the  earth's  surface. 

In  the  valley  of  the  Mississippi,  and  in  the  far  west,  the  Laurentian 
rocks  are  usually  covered  and  concealed  by  more  recent  formations;  but 
that  they  once  existed,  and  even  now  exist,  over  a  great  area  of  our 
territory,  is  certain,  both  from  the  character  and  thickness  of  the  silurian 
rocks  made  up  of  their  ruins,  and  the  facts  observed  by  myself  in  the 
canon  of  the  Colorado,  where  the  silurian  strata  were  deposited  around, 
and  are  now  found  abutting  against  pre-existing  rocky  masses  which 
were  islands  in  the  silurian  ocean;  and  islands  of  sufficient  altitude  and 
area  to  furnish  fpom  their  debris  many  thousand  square  miles  of  paleo- 
zoic sediments.  We  are  justified,  therefore,  in  concluding  that  a  great 
continental  area  has  existed  in  the  position  of  the  central  portion  of  the 
North  American  continent  from  the  earliest  geological  times,  and  that 
our  great  mountain  systems  at  the  far  west  date  back — though  not  in 
their  present  forms — to  a  period  anterior  to  the  paleozoic  epoch, 

During  the  silurian  and  devonian  periods  the  northern  portion  of  our 
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continent  was  submerged  beneath  the  ocean,  the  climate  was  milder  and 
more  uniform  than  now.  This  is  proven  by  the  area  occupied  by  lime- 
stones (sea  mud)  of  these  ages,  and  by  the  discovery  of  the  same  genera 
and  species  of  mollusks  in  the  Silurian  rocks  in  different  portions  of  the 
United  States  and  the  shores  of  the  Arctic  sea. 

The  sihirian  system  is  represented  in  America  by  a  series  of  strata 
corresponding-  in  a  general  way  with  those  of  the  Old  World,  which 
contain  a  similar  fauna,  and  a  large  number  of  species  supposed  to  be 
identical  with  those  of  this  country.  During  this  period  animal  life 
consisted  of  foraminifers,  mollusks,  radiates,  and  crustaceans,  but  so  far 
as  we  yet  know  included  no  vertebrates ;  though,  since  the  remains  of 
fishes  have  been  tound  in  the  Silurian  of  the  Old  World  we  may  expect 
them  to  be  discovered  here.  The  vegetation  of  the  Silurian  period 
seems  to  have  been  entirely  marine,  at  least  no  traces  of  land  plants 
have  as  yet  been  discovered  in  rocks  of  that  age. 

The  devonian  period  is  largely  represented  in  America,  and  like  the 
Silurian  was  a  great  limestone-making  era,  that  is,  a  period  when  an 
open  sea  covered  a  large  part  of  our  continent.  Its  rocks  and  fossils 
correspond  in  a  general  way  with  those  of  the  same  formation  in  Europe 
and  other  parts  of  the  world.  There,  as  here,  its  fauna  is  strongly 
marked  by  the  presence  of  sharks  and  armor-plated  ganoid  fishes,  some 
of  which  must  have  been  15  or  20  feet  long.  In  the  devonian  strata 
we  find  the  first  remains  of  land  plants,  trunks  of  coniferous  trees, 
frequently  of  considerable  size,  and  in  the  upper  part  of  the  formation 
a  more  varied  flora  including  many  ferns  and  having  the  general 
character  of  the  flora  of  the  carboniferous  period. 

For  our  knowledge  of  this  flora  we  are  indebted  principally  to  Profes- 
sor Dawson,  of  Montreal;  and  it  has  been  derived  mainly  from  the 
devonian  rocks  of  the  British  Provinces,  especially  New  Brunswick. 
In  the  far  west  the  devonian  strata  have  been  recognized  at  different 
points  all  the  way  to  California,  and  yet  they  are  generally  concealed  by 
more  recent  formations,  so  that  their  lithological  characters  and  fossil 
contents  are  imperfectly  known.  So  far  as  observed,  howrever,  the 
devonian  rocks  of  the  west  are  all  marine,  and  indicate  the  prevalence 
of  an  open  sea  over  a  considerable  portion  of  what  is  now  and  was  pre- 
viously dry  land. 

The  carboniferous  period  is  perhaps  more  distinctly  marked  in  North 
America  than  anywhere  else  upon  the  surface  of  the  globe,  and  the  rocks 
which  were  formed  during  its  continuance  present  a  closer  parallel  with 
those  of  the  same  age  in  Europe  than  do  those  of  any  other  formation. 

During  this  period  the  mountain  limestone,  the  millstone  grit,  and  tie 
coal  measures  were  deposited  in  regular  succession,  as  in  the  eastern 
hemisphere,  with  a  correspondence  of  fauna  and  flora  in  each.  Yet  it 
is  true  that  many  European  lower  carboniferous  species  are  characteris- 
tic of  the  coal  measures  here. 

In  this  country,  as  in  the  Old  World,  the  most  characteristic  fossils  of 
the  carboniferous  formation  are  the  coal  plants,  and  since  more  than 
150,000  square  miles  of  our  territory  are  occupied  by  coal  fields,  the 
vegetation  of  the  coal  period  in  the  thousand  localities  where  the  coal 
measures  have  been  opened  has  very  fully  revealed  itself  to  us.  More 
than  500  species  of  coal  plants  have  been  already  recognized  on  this  con- 
tinent, and  about  one-third  of  these  have  been  identified  with  species 
found  in  Europe.  As  this  would  indicate,  the  flora  of  this  period  is 
essentially  alike  on  the  two  continents,  very  tew  genera  having  been  dis- 
covered here  which  had  not  been  before  found  in  Europe. 

On  our  continent  the  coal  measure  rocks,  with  their  associated  beds 
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of  coal  and  coal-plants,  extend  with  more  or  less  interruption  from  Santa 
Fe,  New  Mexico,  and  Fort  Belknap,  Texas,  through  the  valley  of  the 
.Mississippi,  New  England,  to  Nova  Scotia,  and  even  reappear  as  far 
north  as  the  Melville  islands.  Through  this  immense  reach  of  latitude 
the  fossil  flora  is  nearly  the  same,  a  fact  which  proves  not  only  the 
monotony  of  vegetation  throughout  the  world  at  this  period — more 
highly  organized  plants  having  then  had  no  existence — but  a  remarka- 
ble degree  of  uniformity  in  the  physical  conditions  of  the  earth's  surface. 

In  regard  to  the  physical  geography  of  our  continent  during  the  car- 
boniferous age,  it  would  seem  that  the  greatest  land-surface  was  in  the 
region  east  of  the  Mississippi,  and  that  here,  the  Alleghanies  not  yet 
having  been  elevated,  that  land  was  comparatively  low,  with  broad  mar- 
gins of  marsh,  especially  on  its  western  sidej  in  which  the  ferns,  sif/il- 
larice,  lepidodendra,  &c,  formed  dense  jungle-like  forests,  where  a  moist, 
highly  carbonated  atmosphere  stimulated  vegetable  growth  to  an  unpar- 
alleled degree,  and  where  the  temperature,  uniform  and  not  too  elevated, 
favored  its  preservation  in  the  bituinenized  and  concentrated  form  in 
which  it  should  be  most  useful  to  the  far-off  but  coming  man. 

In  the  lagoons  of  open  water  in  the  coal  marshes  the  finer  particles  of 
thoroughly  macerated  vegetable  matter  were  deposited  in  a  homogene- 
ous paste,  which,  when  consolidated,  became  our  cannel  coal ;  and  in 
these  lagoons  and  bays  existed  various  forms  of  aquatic  life,  among  which 
were  many  of  the  carboniferous  fishes  of  the  Old  World,  megalichthi/Sj 
paleoniscus,  ccelucanihus,  diplodus,  &c,  with  some  genera  not  round  else- 
where. Here,  also,  appeared  our  first  reptiles — aquatic  amphibians, 
allied  to  our  menopoma  and  menobranchus — some  of  which  obtained  a 
length  of  several  feet. 

Over  the  area  now  occupied  by  the  central  and  western  portion  of  our 
continent  the  sea  prevailed  during  the  carboniferous  period,  for  there 
we  find  the  carboniferous  strata  to  be  almost  exclusively  represented  by 
massive  limestone,  the  organic  sediments  deposited  in  a  broad  but  shal- 
low ocean  crowded  with  animal  life.  In  this  ocean  there  were  here  and 
there  islands  upon  which  land  plants  grew — and  such  a  one  was  situated 
were  Santa  Fe  now  stands. 

As  a  whole  the  carboniferous  period  was  one  of  continental  subsidence. 
This  is  indicated  by  the  fact  that  over  the  great  area  of  our  coal  basins 
the  strata  which  accumulated  in  succession  at  or  near  the  water  level 
now  have  a  thickness  of  1,000  to  2,000  feet,  which  measures  a  depression 
to  that  extent,  to  say  nothing  of  what  may  have  been  removed  by  subse- 
quent erosion.  This  subsidence  was  somewhat  local  in  character  or  varied 
in  degree  in  different  localities,  being  far  greater  in  Nova  Scotia  than 
elsewhere. 

The  carboniferous  period  was  terminated  by  a  continental  elevation, 
attended  by  great  physical  changes,  of  which  the  Alleghany  chain  of 
mountains,  then  formed,  constitute  the  most  conspicuous  monument. 
During  this  period  of  elevation  the  triassic  strata  were  deposited,  a  series 
of  red  sandstones  and  shales,  with  highly  colored  marls,  impregnated 
with  salt  and  gypsum.  Strata  of  this  character — such  as  occur  in  other 
portions  of  the  geological  column,  as,  for  example,  in  the  Clinton  and 
Onondaga  groups — indicate  shoal  water  and  a  retreating  sea,  in  which 
Avide  mud  flats  were  swept  by  tidal  currents,  where  evaporation  was 
rapid,  and  where,  in  lagoons  and  on  exposed  surfaces,  the  saline  constit- 
uents of  the  sea  water  would  be  concentrated  and  retained.  Such  a  con- 
dition of  tilings  would  be  unfavorable  to  the  existence  of  animal  or  veg- 
etable lite,  and  as  a  consequence  we  find  these  red,  saline,  and  gypsifer- 
ous  strata  almost  entirely  destitute  of  fossils.     Here  and  there,  however, 
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especially  in  the  far  west,  in  California  and  northern  Mexico,  deeper  and 
more  quiet  waters  favored  the  existence  of  mollusks,  and  there,  in  shaly 
limestone,  has  been  found  by  Professor  Whitney  and  his  assistants  a 
fossil  fauna  closely  allied  to  that  of  the  trias  of  the  Old  World.  In 
some  localities  dry  land  also  existed,  and  there,  as  at  Richmond,  Vir- 
ginia, on  Deep  and  Dan  rivers,  North  Carolina,  and  Los  Bronees,  in 
Sonora,  beds  of  coal,  which  now  have  considerable  economical  value, 
were  formed  by  the  vegetation  it  sustained.  At  these  localities  and  at 
Abiquiu  and  San  Jose,  New  Mexico,  great  numbers  of  fossil  plants  have 
been  obtained,  which  present  a  remarkable  contrast  with  those  of  the 
immediately  preceding  age.  The  flora  of  all  these  localities  is  marked 
by  the  presence  of  numerous  cycadaceous  plants,  now  for  the  first  time 
introduced  upon  the  earth's  surface.  With  these  cycads  are  various 
ferns  and  conifers,  the  whole  forming  a  flora  very  unlike  that  of  the  coal 
period,  and  in  all  its- generalities  similar  to  that  of  the  triassic  rocks  of 
the  Old  World.  Among  the  cycads  and  ferns  are  several  species  appar- 
ently identical  with  those  found  in  Europe ;  and  of  the  conifers,  the 
most  remarkable  genus,  haidingera,  is  very  characteristic  of  the  Old 
World  triassic  flora. 

The  next  chapter  of  the  world's  history  is  that  of  the  jurassie  age,  of 
which  we  seem  to  have  upon  this  continent  but  a  limited  representation ; 
our  Jurassic  rocks  occupying  a  relatively  small  area,  and,  so  far  as 
known,  at  present  restricted  to  the  western  portions  of  the  continent. 
In  the  region  bordering  on  the  Upper  Missouri,  at  some  points  in  the 
Great  Basin  of  California  and  Sonora,  limestone  strata  have  been  found 
which  contain  characteristic  Jurassic  fossils — helemnites,  ammonites,  &c. 
These  were  undoubtedly  deposited  in  the  ocean  that  bordered  the  trias- 
sic continent  on  the  west,  and  were  perhaps  contemporary  Avith  the  upper 
portion  of  the  triassic  series. 

We  have  nowhere  as  yet  found  any  plants  in  the  Jurassic  rocks,  and 
have  no  means,  therefore,  of  comparing  the  flora  of  America  during  that 
period  with  that  of  the  lias  and  oolite  of  the  Old  World. 

The  cretaceous  period  has  left  behind  it  a  grand  series  of  monu- 
ments on  this  continent,  from  which  may  be  read  all  the  more  important 
facts  of  its  history.  In  some  localities  the  strata  of  that  age  attained 
a  thickness  of  3,000  to  4,000  feet,  and  they  now  occupy  more  of  the  sur- 
face of  the  continent  than  those  of  any  other  formation.  The  era  of 
the  deposition  of  these  strata  was  one  of  continental  subsidence,  in 
which  the  area  of  dry  land  was,  especially  at  the  west,  greatly  reduced. 
In  the  region  east  of  the  Mississippi  the  change  of  level  was  compara- 
tively slight,  and  resulted  in  the  addition  of  but  a  narrow  margin  of 
cretaceous  rock,  much  of  which  has  doubtless  been  cut  away  by  the 
waves  of  the  Atlantic — extending  from  Martha's  Vineyard  around  our 
Atlantic  and  Gulf  coast  to  Mexico.  The  northeastern  portion  of  the 
continent  seems  not  to  have  shared  in  this  depression,  as  no  creta- 
ceous rocks  have  yet  been  found  there.  West  of  the  Mississippi,  how- 
ever, a  broad  area,  extending  from  the  Arctic  sea  to  Mexico,  and  having 
a  width  of  a  thousand  miles  or  more,  which  had  previously  been  dry 
land  and  covered  by  forests,  was  gradually  invaded  by  the  sea,  sunk 
beneath  its  waters,  and  for  the  most  part  deeply  covered  by  its  calca- 
reous deposits.  The  space  at  our  command  will  not  permit  us  to  give 
all  the  facts  from  which  this  inference  is  drawn.  Suffice  it  to  say  that 
over  a  great  part  of  the  area  I  have  described  the  lower  cretaceous 
strata,  which  corresponds  in  age  with  the  ganlt  of  England,  are  coarse, 
thick-bedded  sandstones  and  conglomerates,  which  everywhere  contain 
the  impressions  of   broad  leaved  dicotyledonous  trees,  and   in  many 
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instances  beds  of  lignite,  sometimes  fifty  feet  in  thickness.  These  are 
generally  somewhat  irregular,  as  though  of  drifted  materials.  The  lith- 
ological  characters  of  this  member  of  the  series,  as  well  as  its  fossils, 
prove  that  it  is  composed  of  the  immediate  debris  of  the  land,  and  it 
was  gradually  submerged  beneath  the  ocean,  sand,  gravel,  leaves,  trunks 
of  trees,  &c,  &c,  is,  in  fact,  simply  an  unbroken  series  of  sea  beaches. 

These  coarser  beds  are  followed  in  the  ascending  series  by  strata  of 
more  or  less  pure  limestone,  highly  charged  with  characteristic  creta- 
ceous mollusks,  (inoceramus,  ammonites,  bacuUtes,  &c.J  the  natural 
accumulation  from  the  waters  of  the  ocean,  and  forming  a  marked  con- 
trast with  the  mechanical  sediments  and  terrestrial  fossils  of  the  under- 
lying beds. 

That  the  encroachment  of  the  ocean  was  from  the  east  and  south 
towards  the  Eocky  Mountains  is  proved  by  the  fact  that  as  we  go  from 
Texas  and  Arkansas  in  that  direction  we  find  the  limestones  becoming 
less  pure,  containing  more  inorganic  material,  (sand  and  clay,)  until  in 
New  Mexico  and  Colorado  but  little  true  limestone  exists  in  the  whole 
formation. 

During  this  submergence  there  was  oceanic  communication  between 
the  Gulf  of  Mexico  and  the  Arctic  sea,  as  the  cretaceous  strata  stretch 
in  unbroken  sheets  from  Texas  northward  to  and  through  the  British 
possessions.  All  the  eastern  half  of  the  continent  was,  however,  out 
of  water,  for  we  find  no  cretaceous  rocks  deposited  upon.it;  and  the 
same  is  true  of  a  considerable  portion  of  the  far  west.  In  California 
the  cretaceous  beds  reach  but  little  way  up  the  flanks  of  the  Sierra 
Nevada,  and  in  some  portions  of  the  Eocky  Mountain  country  no  traces 
of  these  rocks  can  be  found. 

The  plants  to  which  I  have  referred  as  forming  the  characteristic 
fossils  of  the  lower  cretaceous  beds  are  of  special  interest,  as  they  open 
a  new  chapter  in  the  botanical  history  of  the  world.  Although  the 
region  which  furnishes  them  has  been  but  partially  surveyed,  and  col- 
lections made  under  the  most  unfavorable  circumstances,  already  fully 
fifty  species  of  forest  trees  are  represented  in  these  collections,  and 
fragments  obtained  of  at  least  as  many  more.  The  character  of  the 
vegetation  which  they  reveal  is  that  of  a  fertile  surface  and  of  a  tem- 
perate climate,  a  vegetation,  indeed,  similar  to  that  which  now  grows 
over  the  greater  portion  of  the  United  States. 

A  fact  of  still  greater  interest  is  that  we  here  find  representatives  of 
quite  a  number  of  the  most  characteristic  genera  of  our  present  forest, 
viz :  dirioden&ron,  magnolia,  sassafras,  platanus,  farjus,  populus,  &c. 
So  modern  is  the  aspect  of  this  flora  that  it  is  not  surprising  that  when 
submitted  to  the  fossil  botanists  of  the  Old  World  it  was  by  them  pro- 
nounced to  be  of  tertiary  age.  A  portion  of  this  flora  is  represented  in 
the  figures  and  descriptions  which  follow,  and  a  much  larger  number  of 
fossil  plants  from  this  horizon,  collected  by  myself  or  others  in  New 
Jersey,  Kansas,  New  Mexico,  Colorada,  Utah  and  Vancouver's  Island 
are  now  in  my  hands,  and  others  still  have  been  described  by  Heer  and 
Lesquereux  ;  all  of  which  confirm  the  statements  which  I  have  hereto- 
fore published  in  regard  to  our  cretaceous  flora,  viz:  "That  on  this 
continent  vegetation  was  revolutionized  at  the  close  of  the  triassie 
period,  when  the  cyeadaceous  flora,  which  then  prevailed  on  the  earth's 
surface,  was  succeeded  by  the  *  reign  of  Angiosperms*  in  the  introduc- 
tion of  a  hundred  or  more  species  of  forest  trees,  in  great  part  belonging 
to  the  genera  now  living  in  the  temperate  portions  of  our  country." 
From  that  early  period  the  aspects  of  our  flora  do  not  seem  to  have 
materially  changed,  showing  a  stability  and  constancy  in  the  physical 


YELLOWSTONE    AND    MISSOURI    RIVERS.  153 

conditions  which  prevailed  here,  such  as  is  not  indicated  by  the  facts 
observed  in  other  countries. 

Of  the  flora  of  the  upper  cretaceous  strata  we  have,  as  yet,  but  a 
very  imperfect  view,  from  the  facts  before  stated,  that  over  the  greater 
portion  of  the  area  now  underlaid  by  cretaceous  rocks  the  sea  existed 
during  all  the  later  ages  of  the  period  ;  and  it  was  only  here  and  there 
that  land  plants  continued  to  grow  on  shores  that  were  subsequently 
submerged  so  that  they  could  be  buried  and  preserved.  In  the  districts 
I  have  examined  in  Colorado,  Utah,  and  New  Mexico,  shore  lines  con- 
tinue to  exist  to  the  close  of  the  cretaceous  period,  and  there  I  have 
found,  in  the  shales,  sandstones  and  lignites,  at  several  levels,  traces  of 
plants  which  grew  at  a  period  later  than  those  described  in  the  succeed- 
ing memoir,  derived  from  the  lower  cretaceous  beds.  From  this  it  is 
evident  that  the  vegetation  of  the  continent  experienced  no  very  marked 
change  throughout  the  cretaceous  period.  Many  genera  found  in  the 
lower  beds  recur  in  higher  ones,  while  the  new  species  seem  to  belong- 
to  genera  largely  reprrented  in  the  tertiary  flora,  which  is  still  more 
allied  to  that  of  the  present  day.  It  is  probable,  however,  that  we  shall 
find  that  by  the  contraction  of  the  land  surface  the  climate  of  the 
remaining  portion  of  the  continent  became  more  insular  in  character, 
and  was  thus  capable  of  supporting  a  vegetation  more  characteristic  of 
a  lower  latitude. 

Tertiary  period. — After  the  deposition  of  the  upper  cretaceous  strata — 
such  as  correspond  with  the  white  chalk  of  England — the  sea  retreated 
from  the  area  it  had  invaded  at  the  commencement  of  the  cretaceous 
period ;  and  this  retreat  would  seem  to  have  been  considerably  rapid, 
from  the  fact  that  over  most  of  the  area  covered  by  the  cretaceous  sea 
we  find  no  evidence  of  the  deposition  of  the  strata  corresponding  in 
age  to  those  of  the  first  and  lowest  division  of  the  tertiary,  the  eocene. 
In  the  region  east  of  the  Mississippi,  on  the  shores  of  the  Gulf  and  Atlan- 
tic, the  eocene  beds  form  a  conspicuous  member  of  the  tertiary  series, 
but  in  the  far  west  they  have  not  yet  been  recognized.  The  miocene 
strata  occupy  a  large  area  in  the  far  west,  but,  except  in  California, 
where  they  compose  a  great  part  of  the  coast  mountains  and  cover 
the  base  of  the  Sierra  Nevada,  they  are  altogether  of  fresh-water  origin. 
In  the  area  of  the  Great  Basin  between  the  Sierra  Nevada  and  the  Rocky 
Mountains  these  lacustrine  deposits  are  largely  developed,  and  in  the 
region  of  the  plains  they  extend  in  a  series  of  local  basins  from  the 
north  line  of  Texas  far  up  into  the  British  possessions. 

Conclusive  evidence  of  the  progressive  elevation  of  this  portion  of 
our  continent  is  afforded  by  the  observations  of  Dr.  Hayden,  who  found 
the  lower  beds  of  some  of  these  fresh-water  deposits  containing  estuary 
shells,  oysters,  &c,  showing  that  at  this  period  salt  water  had  access 
to  them.  Subsequently  further  elevation  prevented  the  influx  of  the 
sea,  and  they  were  filled  with  a  succession  of  fresh-water  sediments. 
During  this  elevation  the  arm  of  the  sea,  which,  in  the  cretaceous  and 
lower  tertiary  ages,  extended  up  the  valley  of  the  Mississippi  to  and  beyond 
the  mouth  of  the  Ohio,  gradually  contracted,  aud  the  tertiary  beds  were 
left  as  parallel  belts  of  deposit  from  its  waters,  covering  a  "Y"  shaped 
area  along  the  lower  .Mississippi,  including  the  eastern  portion  of  Arkan- 
sas, the  State  of  Louisiana,  the  western  and  southern  portions  of  the 
State  of  Mississippi,  and  thence  reaching  around  along  the  coast  up  on 
to  the  Atlantic  shore.  In  the  miocene  epoch,  therefore,  our  continent 
had  nearly  the  outlines  which  it  exhibits  at  the  present  time,  and  the 
topography  of  the  eastern  portion  remained  almost  unchanged  At  the 
west,  however,  great  changes  took  place,  particularly  marked  by  the 
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elevation  of  most  of  the  great  mountain  chains  which  traverse  that 
region.  It  should  be  borne  in  mind,  however,  that,  as  has  been  before 
stated,  these  mountain  chains  have  been  represented  by  lines  of  eleva- 
tion from  the  earliest  geological  periods,  and  in  subsequent  oscillations 
of  level  they  seem  to  have  acted  simply  as  hinges  or  joints,  upon  which 
the  plates  of  the  continent  turned. 

These  mountain  masses  were  not  wholly  submerged  during  the  Silu- 
rian period,  but'  the  carboniferous  sea  swept  over  nearly  all  parts  of 
them.  In  the  great  cretaceous  subsidence  they  were  but  partly 
covered,  and  since  then  they,  with  the  table  lands  which  they  crown, 
have  remained  far  above  the  sea  and  the  general  level  of  the  continent, 
and  exposed  to  atmospheric  erosion  during  all  subsequent  ages,  now 
exhibit  the  most  striking  evidences  of  the  potency  of  this  agent  to  be 
found  upon  the  earth's  surface. 

From  the  fresh- water  miocene  tertiaries,  to  which  I  have  referred,  Dr. 
F.  V.  Hayden  has  obtained  a  magnificent  series  of  fossil  plants,  and 
from  these  and  the  overlying  pliocene  beds,  a  still  more  interesting 
collection  of  the  remains  of  vertebrate  animals.  Of  these  tertiary 
plants  a  large  number  are  figured  and  described  in  the  following  pages, 
in  which  are  enumerated  most  of  the  species  collected  by  Dr.  Hayden 
on  the  different  expeditions  which  he  has  organized  or  accompanied  for 
the  exploration  of  the  country  bordering  the  Upper  Missouri.  As  a 
whole,  the  flora  which  they  represent  is  strikingly  like  that  of  the  lower 
miocene  of  Europe,  which  has  been  so  amply  illustrated  in  the  beauti- 
ful work  of  Professor  Heer,  several  species  being  identical  and  the 
generic  correspondence  remarkably  close.  It  will  be  noticed,  however, 
that  there  is  here  an  entire  absence  of  the  Indo-Australian  plants  which 
give  character  to  the  flora  of  the  eocene,  and  to  a  certain  degree  to  that 
of  the  miocene  of  Europe.  On  the  contrary,  we  have  a  grouping  of 
plants  which  is  closely  copied  by  the  flora  of  our  southern  States  at  the 
present  day.  The  great  fan  palms  Avhich  Dr.  Hayden  discovered  are 
the  only  plants  in  the  collection  which  have  a  tropical  look,  but  these 
are  associated  with  poplars,  sycamores,  hazelnut,  mulberry,  &c,  which 
are  very  significant  of  a  temperate  climate,  while,  so  far  as  yet  observed, 
the  tropical  element  in  the  miocene  flora  of  Europe,  formed  by  cinnamo- 
mum,  hakea,  dnyandra,  &c,  is  here  entirely  wanting. 

In  the  cretaceous  rocks  of  Vancouver's  island,  and  the  tertiaries  of 
Bellingham  bay,  species  of  cinnamomum  have  been  found,  as  also  in 
the  eocene  deposits  of  the  Mississippi  valley,  and  the  eocene  lignites  of 
Brandon,  Vermont — fossils  AAmich  are  indicative  of  a  warmer  climate 
than  that  which  now  prevails  at  these  points  ;  so  that  we  have  evidence 
that  during  the  cretaceous  period  the  climate  of  Vancouver's  Island  was 
warmer  than  that  of  the  interior  of  the  continent ;  and  that  during  the 
eocene  period  the  climate  of  the  eastern  half  of  the  continent  was 
warmer  than  now,  corresponding  in  some  degree  to  the  tropical  climate 
which  prevailed  in  Europe  during  the  same  epoch. 

In  the  collection  of  fossil  plants  recently  described  by  Professor  Heer, 
from  Disco  Island,  oft'  the  west  coast  of  Greenland,  under  the  parallel 
of  70°,  he  finds  /Sequoia  langsdorfii,  Quercus  olafseni,  Gorylus  Mc.Quarrii^ 
and  Rhamnus  eridani,  which  are  characteristic  of  the  miocene  of 
Europe,  with  a,  salisburia ;  all  showing  that  during  this  period  a  climate 
equally  mild  with  that  of  our  middle  States  prevailed  so  far  north.  With 
tli  is  tact  before  us,  and  that  of  the  discovery  in  Iceland  of  a  similar  flora 
which  includes  a  liridendron  scarcely  distinguishable  from  our  own, 
we  are  led  to  expect  to  find  in  the  miocene  of  the  central  portion  of 
our  continent  a  flora  of  a  decidedly  tropical  character.     Such,  however, 
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has  not  been  the  case,  and  the  plants  collected  by  Dr.  Hayden  on  the 
upper  Missouri,  as  well  as  those  derived  from  the  miocene  strata  of 
Bellingham  bay,  Birch  bay,  &c,  on  the  northwest  coast,  unmistakably 
indicate  a  climate  but  few  degrees  warmer  than  that  of  the  present  day. 

From  the  pliocene  beds  of  the  upper  Missouri  we  have  as  yet  obtained 
no  plants,  but  the  interesting  series  of  vertebrate  remains  collected  by 
Dr.  Hayden,  to  which  reference  has  been  made,  comes  partly  from  the 
miocene  and  partly  from  the  pliocene  strata.  These  represent  a  fauna 
very  different  from  anything  now  living  on  this  continent,  showing  that 
our  plants  have  experienced  far  less  changes  than  our  animals.  This 
fauna  includes  clephas,  mastrodon,  rhinoceros  (three  species,)  and  a  great 
variety  of  ruminants,  rodents,  carnivoras,  &c,  forming  more  than  sixty 
species,  many  of  them  of  large  size.  Such  a  grouping  of  animals  might 
be  considered  indicative  of  a  warmer  climate  than  the  present ;  but  the 
associated  plants  contain  some  living  species,  and  are  all  closely  allied 
to  our  present  flora.  Of  the  fresh-water  shells  found  in  these  beds  the 
same  may  be  said  ;'  and  the  plants  obtained  from  California  and  the 
valley  of  the  Mississippi,  from  strata  which  correspond  very  closely  in 
age  with  those  containing  the  pliocene  vertebrates,  include  a  still  larger 
number  of  living  species. 

We  have  every  reason  to  believe,  therefore,  that  during  the  miocene 
and  pliocene  tertiary  periods  the  form  and  climate  of  our  continent  were 
similar  to  what  they  now  are;  that,  while  the  climate  was  a  little 
warmer,  the  aspects  of  nature  were  not  greatly  different  from  the  pres- 
ent, and  that  the  isothermal  lines  were  carved  across  the  continent  very 
much  as  now.  This  is  indicated  by  the  flora  on  the  northwest  coast, 
which  includes  several  of  Dr.  Haydeu's  upper  Missouri  species,  and  yet 
with  them  some  which  he  did  not  find  and  such  as  are  indicative  of  a 
somewhat  warmer  climate. 

The  Drift  period. — Having  such  an  approach  to  the  present  condition 
of  our  continent  during  the  later  tertiary  ages,  when  many  of  our  living 
species  of  both  animals  and  plants  were  introduced,  we  have  been  very 
slow  to  accept  the  evidence  which  the  glacial  epoch  furnishes  us  of  a 
revolution  in  the  physical  geography  of  our  country,  scarcely  less  in 
degree  than  that  recorded  by  any  portion  of  the  geological  history.  It 
would  be  foreign  to  my  purpose  to  discuss  here  all  the  phenomena  of 
the  drift  period,  and  it  will  be  sufficient  to  give  conclusions  without 
the  proofs  upon  which  they  rest,  merely  remarking  that  these  conclu- 
sions are  now  generally  accepted  by  those  who  have  had  the  best  oppor- 
tunity of  observing  the  facts.     They  are  in  general  terms  as  follows : 

First.  That  during  the  drift  period  a  great  depression  of  temperature 
took  place  over  our  continent,  and  that,  at  a  corresponding  period  in 
the  chain  of  events,  (whether  synchronous  or  not,)  a  similar  cold  period 
occurred  in  the  Old  World. 

.  Second.  That  during  the  prevalence  .of  this  cold  term  ice  covered  the 
greater  part  of  the  hemisphere  down  to  the  parallel  of  3$°  or  40°,  and 
covered  the  summits  of  our  western  mountain  ranges  down  to  the 
northern  line  of  Mexico  and  Arizona.  South  of  these  limits  we  have  no 
proof  of  the  existence  of  glaciers,  and  if  they  had  existed  they  would 
have  been  sure  to  leave  their  traces  behind  them.  During  this  cold 
interval  the  fauna  and  flora  of  the  northern  portion  of  our  continent 
must  have  been  driven  southward  many  degrees  below  their  previous 
and  present  range. 

Third.  After  a  longer  or  shorter  period  of  continuance  the  climate 
again  changed,  the  temperature  was  elevated,  the  ice  was  melted,  the 
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glaciers  withdrawn  to  Greenland  on  the  one  side  and  to  the  northern 
portions  of  the  Bocky  Mountains  on  the  other. 

Fourth.  By  the  melting  of  the  accumulated  snow  and  ice  the  central 
portions  of  the  continent  Avere  flooded  and  the  basin  of  the  great  lakes 
was  filled  by  an  unbroken  sheet  of  fresh  water.  From  this  were  depos- 
ited the  oldest  drift  materials,  stratified  clays  and  fine  sands,  which  rest 
upon  the  glacial  surface.  Upon  these  clays  are  found  beds  of  boulders 
and  masses  of  transported  rock  derived  from  the  far  north,  which  must 
have  been  floated  southward  ou  the  surface  of  this  inland  sea  and 
dropped  upon  the  fine  and  stratified  sediments  that  covered  its  bottom. 

It  is  also  evident  that  during  the  ice  period  the  northern  portion  of 
our  continent  was  considerably  elevated,  as  the  channels  of  all  the  drain- 
ing streams  were  then  deeply  excavated,  (to  be  subsequently  partially 
filled  with  sand,  gravel,  &c.,)  and  are  now  traversed  by  streams  which 
in  some  instances  are  flowing  100  or  200  feet  above  their  ancient  beds. 
During  this  interval  the  deeply  eroded  trough  of  the  Hudson,  the  chan- 
nel of  the  Mississippi,  the  mouth  of  the  Columbia,  and  the  Golden  Gate 
must  have  been  excavated. 

This  elevation  was  perhaps  sufficient  cause  for  the  increase  of  cold, 
for  it  was  doubtless  attended  by  a  great  expansion  of  our  continental 
surface  toward  the  north,  which  would  be  a  further  source  of  cold.  The 
elevated  portion  would  serve  as  a  condenser,  and,  with  the  temperature 
below  32°,  would  arrest  and  accumulate  the  precipitation  which  now 
forms  the  great  streams  which  drain  the  northern  half  of  Our  continent. 

The  period  of  the  melting  of  the  ice  was  one  of  depression,  as  on  the 
Atlantic  coast  it  was  followed  by  the  deposition  of  drift  clays  which 
reach  high  above  the  present  ocean  level.  This  depression  was  perhaps 
in  itself  sufficient  to  restore  the  climate  to  its  previous  standard. 

The  few  fossils  found  in  the  drift  deposits  of  the  interior  of  the  con- 
tinent are  the  remains  of  coniferous  trees  of  species  which  now  live 
throughout  its  northern  portions,  (balsam  fir,  red  cedar,  white  pine, 
&c.,)  while  on  the  Atlantic  coast  the  drift  clays  contain  large  numbers 
of  marine  mollusks,  and  these,  as  might  have  been  expected,  are  arctic 
or  sub-arctic  in  character. 

As  to  the  effect  produced  by  the  cold  period  upon  animal  and  vege- 
table life,  it  would  seem  probable  that  many  of  the  larger  vertebrates 
which  lived  on  our  continent  during  the  pliocene  age  were  destroyed  by 
it,  as  very  few  of  them  still  exist ;  but  in  regard  to  our  plants  the  obser- 
vations made  on  the  pliocene  flora  seem  to  prove  that  nearly  all  the 
species  of  that  period  are  still  living  and  in  the  same  localities,  so  that 
it  would  seem  certain  that  the  life- destroying  power  of  the  cold  period 
was  limited  to  those  portions  of  the  continent  lying  north  of  the  38th 
parallel.  That  the  pre-existent  flora  and  fauna  were  driven  southward 
and  suffered  a  narrowing  of  their  range  is  unquestionable ;  and  this 
was  perhaps  fatal  to  the  largest  of  our  land  animals,  but  it  had  little 
effect  on  the  flora  and  molluscous  fauna,  which  are  found  to  be  essen- 
tially the  same  that  they  were  before  the  glacial  epoch. 

On  the  Avhole  the  effect  of  the  ice  period  was  highly  beneficial  to  the 
portions  of  our  continent  most  affected  by  it,  as  all  the  asperities  of  the 
surface  were  ground  down  and  diminished,  while  the  depressions  were 
more  or  less  tilled  and  the  whole  covered  with  comminuted  materials 
which,  spread  smoothly  over  the  underlying  rocks,  formed  a  surface 
particularly  favorable  for  cultivation. 


CHAPTER  II. 

THE  BOTANICAL  RELATIONS  OF  THE  CRETACEOUS  AND  TERTIARY  FLO- 
RAS IN  NORTH  AMERICA. 

The  study  of  fossil  plants  is  the  most  difficult  branch  of  paleontology, 
from  the  fact  that  the  organisms  represented  by  these  fossils  are  gen- 
erally of  large  size,  and  it  rarely  happens  that  more  than  broken  frag- 
ments of  their  trunks,  or  their  more  or  less  perfect  foliary  appendages, 
are  obtained  for  examination.  The  same  is  true  in  regard  to  the  remains 
of  vertebrate  animals,  but  plants  are  organisms  of  a  lower  order,  which 
embody  so  much  less  of  the  principle  of  life,  that  their  fragments,  except 
their  flowers  and  fruits,  are  far  less  suggestive.  In  common  with  the 
entire  organisms,  they  represent  a  much  more  limited  relation  with  other 
portions  of  the  natural  world,  and  are  therefore  less  pregnant  in  mean- 
ing. As  it  is  true,  however,  that  every  organism  tills  a  definite  place  in 
the  chain  of  being,  and  in  its  nice  adjustment  to  its  surroundings  exhibits 
a  symmetry  but  faintly  figured  by  geometric  forms,  so  every  portion  of 
that  organism  embodies  to  a  greater  or  less  degree  the  radical  idea  upon 
which  the  whole  is  built. 

The  study  of  paleontology,  by  showing  the  intimate  relations  which 
exist  between  extinct  organisms  and  those  now  living,  as  well  as  the 
mutual  dependence  of  the  minor  parts  of  the  individual,  and  their  rela- 
tionship to  its  entire  organic  structure,  has  thrown  great  light  upon  the 
theory  of  anatomy,  both  animal  and  vegetable,  and  thus  upon  scientific 
classification  j  and  so  far  as  regards  the  animal  world,  this  truth  is  now 
generally  recognized  and  constantly  employed.  It  was  first  demon- 
strated by  Cuvier  in  his  study  of  the  fossils  of  the  Paris  basin,  and  has 
since  formed  the  basis  of  paleontological  study.  Fossil  botany  has  not 
been  carried  so  far,  yet  much  progress  has  been  made  in  the  same  direc- 
tion. The  minute  study  of  the  fragments  of  plants  preserved  in  our 
older  or  more  recent  strata  has  already  contributed  much  to  our  knowl- 
edge of  the  structure  and  relations  of  our  living  plants ;  and  although 
it  is  not  proven  that  generic  and  specific  differences,  expressed  in  the 
exterior  forms  used  in  our  classification,  are  represented  by  parallel  dif- 
ferences running  through  all  their  anatomical  structure,  yet  the  obser- 
vations already  made  show  that  important  truths  may  lie  buried  even 
in  the  most  minute  cell  of  organized  tissue.  We  are  therefore  prepared 
to  believe  that  these  external  differences  which  divide  the  vegetable 
world  are  merely  superficial  expressions  of  distinct  organic  laws  or  plans 
which  pervade  the  entire  structure  of  each  plant.  This  view  receives 
important  support  from  the  microscopic  study  of  silicified  woods,  which 
has  proved  that  where  the  preservation  of  the  different  tissues  is  com- 
plete they  all  afford  valuable  data  for  classification.  Up  to  the  present 
time,  however,  the  microscopic  structure  of  our  living  plants  has  not 
been  sufficiently  investigated  to  be  largely  used  in  making  comparisons 
among  them,  or  with  those  which  are  extinct.  In  regard  to  the  form 
and  structure  of  the  foliary  appendages,  fossil  botanists  have  shown  that 
these  are  far  more  significant  of  the  relationship  of  the  plants  which 
bear  them  than  has  been  heretofore  considered  true;  and  we  have  every 
reason  to  believe  that  when  by  sufficient  study  we  have  become  more 
familiar  with  the  details  of  structure  in  these  all-important  organs,  we 
shall  find  that  they  are  as  characteristic  and  distinctive  of  the  plants  to 
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which  they  belong  as  are  the  fruit  and  flowers  now  so  largely  used  as 
criteria  for  comparison. 

The  Linnean  system  of  classification  has  been  properly  abandoned, 
not  merely  because  it  was  based  upon  the  study  of  one  set  of  organs, 
but  because  these  organs  were  grouped  according  to  an  artificial  method 
from  special  characters,  and  from  the  number  of  certain  parts.  In  the 
natural  classification  which  has  superseded  the  artificial,  all  the  organs 
and  appendages,  from  the  root  to  the  summit  of  the  plant,  are  made  to 
give  their  testimony  in  its  classification.  The  result  of  the  employment 
of  that  method  has  been  to  show  that  all  the  parts  are  mutually  depend- 
ent, and  the  same  law  is  true  in  regard  to  the  leaf,  flower  and  fruit  that 
prevails  in  the  structure  of  the  higher  animals;  so  that  we  should  no 
more  have  the  fruit  and  flowers  of  a  solanum  associated  with  the  trunk 
and  leaves  of  a  pyrus,  than  we  could  have  the  claws  of  a  carnivore  with 
the  teeth  of  a  ruminant. 

The  botanist  who  occupies  himself  in  the  study  of  recent  plants,  and 
who  finds,  as  he  often  does,  the  whole  group  of  external  characters 
insufficient  to  clear  the  subject  of  specific  relations  of  all  doubt,  is  not 
likely  to  regard  with  much  faith  or  favor  deductions  from  a  single  set  of 
characters ;  yet  it  happens  that  a  large  part  of  his  labor  and  perplexity 
comes  from  an  effort  to  solve  the  mooted  question,  what  is  a  species  \ 
and  to  draw  definite  lines  between  nearly  related  plants,  where  perhaps 
no  such  lines  exist  in  nature.  There  is  little  doubt  that  in  most  cases 
his  work  would  be  facilitated  and  obscure  questions  illuminated  by  care- 
ful study  of  the  minute  structure  of  the  different  parts,*  and  it  is  true 
that  those  portions  of  the  organism  once  considered  insignificant  are 
more  and  more  appealed  to  as  a  basis  of  classification. 

In  the  Old  World  many  of  the  best  living  botanists  have  occupied  them- 
selves with  the  study  of  fossil  plants,  and  they  have  not  only  found  in 
this  study  attractive  and  dignified  occupation  for  minds  of  high  order, 
but  one  of  increasing  interest,  from  which  they  have  already  deduced 
truths  of  the  greatest  value  to  botanical  science.  The  magnificent  works 
published  by  Brongniart,  linger,  Goeppert,  Lindley  Heer,  Geinitz,  Web- 
ber, Massolongo,  and  others,  are  not  only  honorable  monuments  of  their 
industry  and  learning,  but  invaluable  contributions  to  science,  without 
which  our  knowledge  of  the  present  as  well  as  the  former  world  would 
be  tar  more  incomplete  than  it  now  is. 

The  information  afforded  by  the  accompanying  figures  and  descriptions 
of  the  flora  of  this  continent  during  the  cretaceous  and  tertiary  periods, 
it  need  hardly  be  said,  is  in  the  highest  degree  partial  and  fragmentary. 
They  include,  as  we  know,  but  a  small  portion  of  the  plants  which  grew 
in  our  country  during  these  early  ages,  and  the  specimens  obtained 
give  us  a  very  imperfect  view  of  the  plants  which  they  represent.  They 
consist  almost  exclusively  of  leaves  in  a  better  or  worse  state  of  preser- 
vation, without  trunks,  branches,  fruit,  or  flowers.  It  is  evident,  there- 
fore, that  much  remains  to  be  supplied  as  material  for  the  description 
and  history  of  the  plant-life,  of  which  we  here  have  evidence;  while  the 
few  species  common  to  the  collections  made  by  different  persons  at  the 
same  or  in  different  localities,  as  well  as  .the  very  numerous  fragments 
obtained  or  seen  of  plants  distinct  from  these,  all  show  the  richness  of 
the  flora  of  which  they  form  part,  and  prove  that  a  large  number  of 
genera  and  species  not  only  existed  during  these  periods,  but  have  left 
records  behind  them  which  will  ultimately  be  used  in  the  restoration  of 
these  floras.  It  is  also  quite  certain  that  where  the  leaves  are  preserved 
with  such  beauty  and  delicacy,  as  in  the  ea.se  of  many  of  these  specimens, 
the  twigs,  buds,  fruit,  and  perhaps  flowers,  are  also  preserved,  and  will 
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some  time  contribute  their  evidence  on  the  questions  which  now  occupy 
us.  The  reason  why  more  of  these  organs  are  not  included  in  the  col- 
lection is  doubtless  this  :  that  men  find  that  which  they  seek,  or,  rather, 
they  do  not  find  that  which  is  not  sought,  and  the  collections  which 
include  the  specimens  under  consideration  were  mainly  made  by  those 
who  did  not  realize  the  importance  of  securing  the  inconspicuous  organs 
of  fructification  with  the  leaves. 

To  give  the  greatest  success  to  his  investigations,  the  fossil  botanist 
must  collect  his  own  material,  and,  watching  the  work  in  quarries  and 
mines,  or,  better  still,  carefully  conducting  his  own  explorations,  let 
nothing  which  can  throw  light  on  this  subject  pass  through  his  hands. 
From  the  fact  that  no  considerable  excavations  have  been  made  in  the 
rocks  that  have  furnished  these  fossils,  the  collections  being  made  by 
exploring  parties,  traversing  a  new  country  in  hurried  reconnoissance, 
obtaining  fossils  only  from  some  chance  exposure,  in  some  clean-washed 
stream,  bed,  or  crumbling  cliff,  it  is  surprising  that  so  large  a  number  of 
well-marked  specimens  have  already  been  secured,  and  we  may  confi- 
dently look  forward  to  more  thorough  exploitations  of  this  field  as  prom- 
ising results  not  inferior  in  interest  to  any  that  have  been  achieved  by 
fossil  botanists  in  any  other  portion  of  the  world. 

The  material  now  presented  is,  as  has  been  remarked,  but  a  portion 
of  that  already  obtained  from  the  cretaceous  and  tertiary  rocks  of  the 
far  west,  and  all  that  has  been  procured  is  but  a  fragment  of  what  exists 
as  a  reward  to  future  explorers.  It  may  therefore  be  thought  that  it 
would  be  better  to  wait  until  further  collections  were  brought  in,  till 
more  and  more  perfect  material  were  obtained,  before  any  attempts  were 
made  to  illustrate  the  botany  of  our  cretaceous  or  tertiary  continents. 
It  is  true,  however,  that  these  fossils  have  a  geological  value  quite  inde- 
pendent of  their  botanical  relations.  Characteristic  as  they  are  of  cer- 
tain formations,  and  serving  as  they  will  do  for  the  identification  of 
strata,  it  is  important  that  they  should  be  given  to  the  public  as  soon  as 
possible.  They  also  include  much  that  is  new,  important,  and  reliable  in 
regard  to  the  botanical  character  of  the  floras  which  they  represent,  and, 
while  giving  the  element  of  uncertainty  which  clings  to  some  of  these 
specimens  its  proper  value,  botanists  will  undoubtedly  be  gratified  to 
obtain  even  the  imperfect  glimpses  which  they  give  of  a  hitherto 
unknown  world  in  the  domain  of  nature. 
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THE  CEETACEOUS  FLORA. 

It  is  only  within  the  last  ten  years  that  we  have  obtained  any  informa- 
tion whatever  in  regard  to  the  nature  of  the  vegetation  which  clothed 
the  land  that  represented  North  America  during  the  cretaceous  period. 
Previous  to  that  time  large  collections  of  fossils  had  been  made  from 
rocks  of  this  age  on  the  Atlantic  and  Gulf  coasts,  but  the  beds  which 
furnished  them  were  marine  sediments,  and  the  fossils  they  contained 
were  principally  mollusks  and  radiates,  but  included  also  fragments  of 
skeletons  of  cretaceous  saurians,  mosasaiirus,  hadrosaurus}  &c,  and  teeth 
of  ptychodus,  a  selachian  fish.  In  these  remains  there  was  found  a  gen- 
eric correspondence  with  those  of  the  middle  and  upper  cretaceous  beds 
of  the  Old  World,  and  many  species  Avere  recognized  as  the  same  found 
there. 

In  1855,  Dr.  P.  V.  Hay  den  made  the  second  of  his  numerous  journeys 
of  exploration  into  the  country  bordering  the  Upper  Missouri;  journeys 
which  have  resulted  in  such  important  contributions  to  our  knowledge 
of  the  geology  of  the  interior  of  the  continent.  At  this  time  he  was  con- 
nected as  geologist  and  naturalist  with  an  exploring  party  sent  out  by 
the  War  Department  under  Lieutenant  (now  General)  G.  K.  Warren, 
corps  of  topographical  engineers,  United  States  army.  In  the  great 
mass  of  interesting  materials  brought  in  by  Dr.  Hay  den,  were  a  number 
of  angiospermous  leaves,  obtained  from  a  red  sandstone  lying  a^  the 
base  of  the  cretaceous  formation  at  Blackbird  Hill,  in  Nebraska.  Out- 
line sketches  of  some  of  those  leaves  were  sent  to  the  distinguished 
fossil  botanist,  Professor  Oswald  Heer,  of  Zurich,  Switzerland,  and  by 
him  they  were  pronounced  of  miocene  age,  and  referred  to  the  genera 
Iannis,  populus,  liriodendron,  &e.j  a  narrow  lanceolate  leaf  being  con- 
sidered identical  with Laurus  primigema,  Ung.;  a  broad  rounded  one  with 
Populus  leuce,  Ung.,  both  found  in  the  miocene  of  Europe.  At  the  same 
time  the  fossils  themselves  were  submitted  to  me  for  examination,  and 
regarding  the  so-called  Popidus  leuce  as  generically  identical  with  some 
large  rounded  leaves  described  by  Zenker,  from  the  cretaceous  sandstone 
of  Blankenburg,  Germany,  I  considered  this  florula  as  of  cretaceous  age, 
confirming  the  conclusions  of  Messrs.  Meek  and  Hay  den,  who  had  referred 
the  deposit  from  which  it  came  to  that  period.  The  plant  called  Laurus 
primigenia  by  Professor  Heer  I  considered  a  salix,  and  the  other  leaves 
as  representing  the  genera  platanus,  populus,  fagus,  Uriodendroiij  sassa- 
fras, magnolia,  &c.  Unfortunately  Professor  Heer  had  only  sketches  of 
part  of  these  leaves ;  and  while  I  had  the  specimens  all  before  me,  I  had 
no  specimens  of  the  cretaceous  flora  of  Europe,  but  only  figures  and 
descriptions  of  the  comparatively  few  leaves  found  there  in  this  forma- 
tion, by  Zenker,  Dr.  Debey,  Steihler  and  others.  It  was,  therefore,  quite 
impossible  that  we  could  then  make  an  intelligent  comparison  of  the 
two  floras.  The  genera  recognized  among  these  plants  by  Professor 
Heer  and  myself  were  for  the  most  part  living  in  our  forests,  and  largely 
represented  in  the  miocene  strata  of  Europe.  It  is  not  surprising,  there- 
fore, that  Professor  Heer  should  have  considered  them  of  tertiary  age, 
and  that  this  opinion  should  be  shared  by  many  others. 

Soon  after  the  discovery  of  these  plants  by  Dr.  Hayden,  he  went 
again  to  Nebraska  and  Kansas,  accompanied  by  Mr.  Meek,  and  collected 
from  various  exposures  of  the  lower  cretaceous  sandstones  numerous 
additional  specimens  of  the  same,  and  different  species.  Subsequently  I 
went  myself  to  the  region  where  these  leaves  were  collected,  and  spent 
some  two  years  in  the  study  of  the  geology  of  the  interior  of  the  continent; 
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exploring  a  large  area  occupied  by  cretaceous  rocks  in  Kansas,  Colorado, 
New  Mexico  and  Utah.  During  these  explorations  I  obtaiued  from  the 
cretaceous  strata,  at  a  great  number  of  localities,  angiospermous  leaves, 
which  include  some  of  the  species  obtained  by  Dr.  Hayden,  with  many 
others ;  all  of  which  are  described  in  the  report  of  the  San  Juan  expedition 
not  yet  published.  In  numerous  instances,  as  Dr.  Hay  den  had  done,  I 
obtained  these  leaves  from  the  sandstone  overlaid  by  calcareous  beds, 
containing  Gryphwa  pitcheri,  Inoceramus  problematicus,  and  many  other 
unmistakable  cretaceous  fossils.  These  leaves  I  found  to  be  the  char- 
acteristic fossils  of  the  strata  in  which  they  were  first  discovered,  and 
was  able  to  obtain  them  at  nearly  every  exposure  which  I  examined.  In 
the  end  I  had  before  me,  collected  by  Dr.  Hayden  and  myself,  at  least 
fifty  distinct  species  of  leaves  of  this  character  from  this  horizon,  with 
fragments,  scarcely  sufficient  for  description,  of  perhaps  as  many  more. 

Though  Mr.  Meek,  Dr.  Hayden,  and  myself  had  thus  demonstrated 
the  truth  of  the  position  first  taken  by  us  in  regard  to  the  age  of  the 
beds  that  furnish  these  leaves,  the  flora  which  they  represent  was  so 
modern  in  its  character  that  the  European  paleontologists  were  still 
unwilling  to  admit  the  possibility  of  its  being  older  than  tertiary;  and  it 
was  only  when,  in  1863,  M.  Marcou  and  Professor  Capellini  made  a  special 
journey  to  Nebraska,  and  collected  fossils  from  the  same  localities  that 
had  yielded  them  to  Meek  and  Hayden,  that  the  fact  was  admitted  that 
this  flora  was  really  of  a  cretaceous  age. 

The  plants  collected  by  Messrs.  Marcou  and  Capellini  embraced  sixteen 
species,  which  have  been  described  by  Professor  Heer  in  the  Memoires 
de  la  Societe  Helvetique  des  Sciences  Naturelles,  1806,  viz :  Populus  liti- 
giosa,  P.  Debeyana,  Salix  nervillosa,  Betulites  denticulata,  Ficus  primor- 
Males ,  Platanus  Neivberryana,  Proteoides  grevilUw  formis7  P.  acuta,  P. 
daphnogenoides,  Aristolochites  dentata,  Andromeda  parlatorii,  Diospyros 
primvcm,  Cissites  insignis.  Magnolia  altemadsj  31.  Capelliniij  and  Lirioden- 
dron  Meekii. 

It  is  an  interesting  fact  that  of  these  sixteen  species,  but  three  are  iden- 
tical with  those  obtained  from  the  same  quarries  by  Meek  and  Hayden, 
or  those  collected  by  myself  elsewhere,  an  illustration  of  the  richness 
of  the  flora  which  they  represent.  My  own  observations  prove  this 
richness  still  more  clearly,  for,  as  I  have  said,  in  the  outcrops  of  the 
lower  cretaceous  rocks  at  the  west  I  have  detected  at  least  a  hundred 
species  of  conifers  and  angiospermous  trees.  Of  these  it  rarely  hap- 
pened that  in  the  chance  exposure,  a  cliff,  or  water-washed  surface, 
anything  like  a  perfect  specimen  could  be  detached  and  brought  away. 
As  a  consequence,  we  have  in  the  figures  and  descriptions  now  published 
or  prepared,  but  a  very  imperfect  view  of  the  flora  of  the  cretaceous 
period  on  this  continent,  even  as  it  has  been  exhibited  to  my  eyes,  and 
there  is  every  reason  to  believe  that  but  a  small  proportion  of  its  elements 
have  as  yet  been  observed  at  all. 

Ou  the  western  margin  of  the  continent  it  is  well  known  that  the  cre- 
taceous strata  are  quite  largely  developed;  having  been  recognized  in 
Sonora,  California,  Oregon,  Washington  Territory,  and  Vancouver's 
Island.  From  the  latter  locality  quite  a  number  of  fossil  plants  have 
been  obtained,  which  have  been  described  by  Professor  Heer,  Mr.  Les- 
quereux,  or  myself.  The  first  knowledge  which  we  obtained  .of  the  cre- 
taceous beds  of  Vancouver's  Island  -was  derived  from  the  description  by 
Mr.  Meek,  (Transactions  of  the  Albany  Institute,  vol.  1,  page  37,)  of 
some  fossil  mollusks  collected  by  Dr.  Turner.  Subsequently  (in  1858) 
the  collections  made  by  the  United  States  northwest  boundary  commis- 
sion were  placed  in  my  hands  for  examination.  They  included  fossil 
11  a  r 
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plants  from  the  coal  "beds  of  Nanaimo,  Vancouver's  Island,  winch  were 
associated  with  inoceramus,  plioladomya,  &c,  previously  described  by  Mr. 
Meek,  and  which  plainly  indicated  their  cretaceous  age.  These  plants 
were  described  by  the  writer  in  18G3.  (Boston  Journal  of  Natural  His- 
tory, vol.  7,  No.  4.)  Previous  to  that  time  the  fossil  plants  collected  by 
Dr.  Evans,  United  States  geologist  of  the  Territory  of  Oregon,  were 
committed  to  Mr.  L.  Lesquereux,  the  well  known  botanist,  who  published 
descriptions  of  them  in  the  American  Journal  of  Sciences,  (2d  series,) 
vol.  xxvii,  p.  359.     Of  these  the  following  were  from  Nanaimo,  viz: 

Populus  rhomboidea Lesqx. 

Quercus  benzoin " 

"        multinerois u 

"        platineros u 

Cinnamomwn  Reerii " 

tSalix  islandicus " 

Ficus  sp " 

with  which  are  enumerated,  but  not  described  in  full,  a  platanus  with 
the  same  nervation  as  Quercus  ptlatinervis  ;  a  cnamaerops  agreeing  with 
JSabal  Lamanonis,  Bergh,  common  in  the  European  miocene  j  a  fine  Salis- 
buria,  very  variable  in  the  outline  of  its  leaves,  and  named  Salisburia 
polymorpha,  Lesqx.;  also  a  small  piece  of  a  fern  referable  to  the  genus 
lastrea,  and  a  sequoia,  probably  identical  with  8.  sempervirens. 

The  Bellinghain  Bay  plants  described  by  Mr.  Lesquereux  consisted  of 
species  of  smilax,  Quercus  planer 'a,  cinnamomum, per soonia,  diospyros  and 
acer. 

By  Mr.  Lesquereux  the  plant-bearing  strata  of  Bellingham  bay  and 
Vancouver's  Island  were  regarded  as  of  the  same  age,  and  from  the 
resemblance  of  the  species  they  contain  to  those  found  in  the  miocene 
of  Europe,  he  pronounced  them  to  be  of  that  date,  (Op.  Oit.,  vol.  xxvii, 
p.  362.)  In  a  subsequent  number  of  the  American  Journal  of  Sciences 
(vol.  xxvii,  p.  85)  is  published  a  letter  from  Professor  Heer  upon 
these  plants,  of  which  sketches  had  been  sent  him  by  Mr.  Lesquereux. 
In  these  notes  the  extinct  flora  of  Vancouver's  Island  and  Bellinghain 
Bay  are  considered  of  the  same  age  and  brought  still  nearer  the  miocene 
of  Europe;  quite  a  number  of  species  being  regarded  as  identical  with 
those  found  at  Oeningen,  &c. 

Since  that  time  a  collection  of  fossil  plants  made  by  Dr.  C.  B.  Wood, 
at  Nanaimo,  Vancouver's  Island,  and  at  Buzzard's  Inlet,  British  Columbia, 
was  sent  by  Dr.  Hooker  to  Professor  Heer  for  examination.  From  the 
coal  mine  at  Nanaimo  but  a  single  species  in  this  collection  was  obtained, 
viz :  a  conifer  considered  by  Professor  Heer  as  identical  with  Sequoia 
langsdorfil,  Br.  sp.,  a  species  common  in  the  miocene  of  Europe. 

From  these  facts  it  will  be  seen  that  the  modern  aspect  of  the  fossil 
flora  of  Vancouver's  island  has  produced  the  same  misapprehensions  as 
the  cretaceous  flora  of  Nebraska.  This,  however,  is  not  to  be  wondered 
at,  and  conveys  no  reproach  to  the  eminent  scientific  men  who  have  been 
misled  by  it.  The  identification  of  species  by  few  and  fragmentary  spe- 
cimens, or  still  worse,  by  sketches,  is  a  difficult  and  hazardous  task  for 
any  one  to  perforin,  and  in  regard  to  the  generic  relations  of  the  plants 
described,  it  can  only  be  said  that  previous  to  the  discovery  of  such 
modern  genera  as  liriodendron,  magnolia,  sassafras,  &c,  in  the  cretaceous 
rocks,  they  were  naturally  regarded  as  belonging  to  the  present  or  ter- 
tiary  flora.  It  is  also  true  that  the  flora  of  the  cretaceous  period  in  the 
Old  World  has,  until  recently,  been  considered,  from  the  number  of  cycads 
it  includes,  as  a  continuation  of  the  Jurassic  flora.     It  is  also  marked 
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by  the  presence  of  numerous  East  Indian  forms,  none  of  which  have  as 
yet  been  discovered  on  this  continent.  There  is  no  more  doubt,  how- 
ever, that  the  plant-bearing  strata  of  Vancouver's  Island  are  cretaceous 
than  in  regard  to  those  of  Nebraska.  A  very  large  number  of  creta- 
ceous mollusks  have  been  collected,  both  in  the  overlying  beds  and  those 
containing  the  plants,  as  was  stated  by  the  writer,  in  1863,  in  the  report 
(to  which  reference  has  been  made)  on  the  fossils  collected  by  the  bound- 
ary commission. 

As  regards  the  strata  containing  the  plants  and  coal  of  Bellingham 
Bay,  it  is  possible  that  both  formations  are  there  represented.  Many  of 
the  plants  collected  in  this  locality  by  Dr.  Evans  have  been  pronounced 
by  Professor  Heer  as  identical  with  miocene  species  of  Europe,  and 
I  have  to  add  to  that  list  Glyptos  trobus  Europcms,  which  I  have 
received  from  the  shores  of  Bellingham  Bay.* 

From  Orcas  Island,  which  occupies  an  intermediate  position  between 
Bellingham  Bay  and  Vancouver's  Island,  a  collection  of  plants  was  made 
by  Mr.  George  Gibbs,  of  the  boundary  commission,  in  which  the  species 
are,  with  perhaps  one  exception,  different  from  those  obtained  from  the 
other  two  localities  mentioned.  These  include  some  ferns,  palms,  and 
broad-leaved  plants  described  in  the  report  to  which  I  have  alluded, 
where  they  are  referred  doubtfully  to  the  cretaceous  age. 

The  fossils  collected  by  the  exploring  expedition  at  Birch  Bay,  north 
of  Bellingham  Bay,  are  unquestionably  of  miocene  age,  and  seem  to 
have  been  derived  from  deposits  connected  with  those  from  which  Dr. 
Wood  obtained  his  specimens,  and,  with  a  portion,  at  least,  of  the  Bel- 
lingham Bay  deposits. 

Combining  the*contributions  thus  made  to  our  knowledge  of  the  cre- 
taceous flora,  and  referring  to  this  formation  all  that  we  now  know 
belong  there,  we  have  the  following  "  list  of  genera  and  species:  " 

North  American  cretaceous  plants. 

Populus  rliomboidea, 

Salix  Islandica,        .... 

Quercusbenzoin,         .... 

multinerris, 

platinerviSj         .        .        . 
Cinnamomum  Heerii, 
Salisburia  polymorphs,    . 
Aspidium  KennerUi, 

Sdbal  sp., 

Taxodium  cuneatum, 

Magnolia  cuneata,     .... 

Toeniopteris  Gibsii, 

SphenapterU  (AspleniumJ  elongata, 

Populus  Debeyano, 

P.  Utigiosa, 

Salix  nervillosa,        .... 
Platanus  Xeicberryana,    . 
Andromeda  parlatorii, 
Diospyros  prinueva, 
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*  Mr.  Gabb,  of  the  California  geological  survey,  who  has  recently  visited  Bellingham 
Bay.  pronounces  all  the  strata  exposed  there  to  be  cretaceous.  This  may  be  true  in  regard 
to  the  coal  beds,  and  the  strata  fiom  which  many  of  the  plants  have  come— possibly  all; 
but  in  that  case  there  have  been  errors  in  labeling  some  of  the  fossil  plants  which  have  come 
into  my  hands,  as  a  few  of  those  reported  as  "  from  Bellingham  Bay  "  are  clearly  miocene. 


164 


EXPLOKATIOST    OF    THE 


Phyllites  Vanndnce, 
Aristolochites  dentata, 
Cissites  insignio, 
Ficiis  primordialis, 
Magnolia  alter  nans, 
M.  Capellinii, 
Liriodendron  Meelrii, 
Betulites  denticulata, 
Proteoides  daphnogenoides, 
P.  acuta,  .... 

P.  greinlliceformis, 
Leguminosites  Marcouanus, 
Sapotacites  Haydenii, 
Populus  cyclophylla, 
Phyllites  obcordatus, 
Sassafras  cretaceum, 
Liriodendron  prime  cum, 
Arauearia  spatulata, 
Quercus  salicifolia, 
Magnolia  obovata,     . 
Platanus  latilobus,    . 
Fag  us  cretacea, 
Popidus  elliptica 
P.  mycrophylla, 

P.  cordifolia,     .... 
Splienopteris  corrugata,     . 
Pyrus  (?)  cretacea,     .         .,  "     . 
Acerites  pristinus,     . 
Alnus  grand  if olia,     . 
Salix  flexuosa, 

8.  cuneata,        .... 
S.  membranacea, 

At  the  base  of  the  cretaceous  series  in  New  Jersey  occurs  a  coarse, 
soft  sandstone  and  beds  of  sandy  clay  which  contain  a  large  number  of 
fossil  leaves,  many  of  which,  collected  by  Professor  George  H.  Cook,  of 
New  Brunswick,  by  Messrs.  Meek,  Hayden  and  others,  have  been  sub- 
mitted to  me  for  examination.  Unfortunately  most  of  these  leaves  are 
inclosed  in  a  material  so  coarse  and  friable  that  they  have  been  much 
broken  and  are  scarcely  susceptible  of  accurate  study.  They  form, 
however,  quite  a  rich  flora,  which  includes  a  number  of  species  not  yet 
obtained  from  the  cretaceous  beds  of  the  west,  with  others  that  are 
apparently  identical  with  some  obtained  by  myself  on  the  banks  of  the 
Whetstone  creek  in  Western  Kansas.  Among  these  plants  is  a  beauti- 
ful conifer,  generically  new,  as  indicated  by  its  cones,  which  are  in  a 
good  state  of  preservation.  The  plants  from  this  district  have  not  as 
yet  been  carefully  studied,  and  they  form  an  attractive  subject  for  future 
investigation.  In  the  circumstances  of  their  fossilization  they  resemble 
the  plants  of  the  west  and  apparently  indicate  an  invasion  of  the  ocean, 
occasioned  by  a  subsidence  by  which  the  limits  of  the  continent  were 
contracted,  but  to  what  extent  on  its  eastern  margin  we  have  no  means 
of  determining  accurately. 

By  referring  to  the  list  of  plants  on  a  preceding  page  it  will  be  seen 
that  the  cretaceous  strata  of  the  west  coast  include  some  forms  not  yet 
discovered  in  the  Kansas  and  Nebraska  beds.  Among  these,  8alisburia, 
sabal,  cinnamomum,  &c.,  are  indicative  of  a  warm  climate.    Possibly 
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these  genera  may  hereafter  be  detected  in  the  plant  beds  of  Kansas, 
Nebraska  and  New  Mexico,  but  as  yet  we  have  no  intimation  of  their 
existence,  and  there  is  nothing  now  known  in  the  cretaceous  flora  of 
that  region  which  gives  it  a  tropical  or  even  subtropical  character. 

It  will  be  remembered  tliat  this  vegetation  grew  upon  a  broad  conti- 
nental surface  of  which  the  central  portion  was  considerably  elevated. 
This  would  give  us  a  physical  condition  not  unlike  that  of  the  continent 
at  the  present  day,  and  it  would  seem  to  be  inevitable  that  the  isother- 
mal lines  should  be  curved  over  the  surface  somewhat  as  they  are  at 
present.  It  may  very  well  happen,  therefore,  that  we  shall  find  the 
palins  and  cinnamons  restricted  to  the  western  margin  of  the  cretaceous 
continent.  It  will  be  seen  by  the  notes  now  given  of  the  tertiary  flora 
of  our  continent  that  at  a  later  date  palms  grew  in  the  same  region 
where  these  cretaceous  plants  are  found,  but  cinnamon  and  other  trop- 
ical plants  seem  to  be  entirely  wanting  in  the  tertiary  flora  of  the  cen- 
tral parts  of  the  continent,  while  on  the  west  coast  both  palms  and  cin- 
namons lived  during  the  tertiary  period  as  far  north  as  the  British  line. 
We  have,  therefore,  negative  evidence  from  these  facts — though  it  may 
be  reversed  at  an  early  day  by  further  observations — that  the  climate 
of  the  interior  of  our  continent  during  the  tertiary  age  was  somewhat 
warmer  than  during  the  cretaceous  period,  and  that  during  both  the 
same  relative  differences  of  climate  prevailed  between  the  central  and 
western  portions  that  exist  at  the  present  day. 
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THE  TEETIAEY  FLOEA. 

As  has  been  said  in  regard  to  our  cretaceous  flora,  our  knowledge  of 
the  vegetation  which  clothed  this  continent- during  the  tertiary  period 
has  all  been  gained  within  a  -very  few  years,  and  is  still  exceedingly 
imperfect.  The  first  notice  of  the  'fossil  plants  collected  from  our  ter- 
tiary deposits  is  given  by  Professor  J.  D.  Dana  in  the  geology  of  the 
exploring  expedition.  This  comprises  figures  and  brief  descriptions  of 
a  number  of  fossil  plants  from  Birch  Bay,  near  the  mouth  of  Frazer's 
Eiver,  on  the  northwest  coast.  Subsequently  the  specimens  collected  by 
by  Professor  Dana,  were  described  more  in  detail  in  the  paper  to  which 
reference  has  before  been  made,  published  in  the  Boston  Journal  of 
Natural  History,  vol.  vii,  No.  4.  The  plants  collected  by  the  exploring 
expedition  included  the  following  species,  viz : 

Glyirtostrobus  Europceus Br.  sp. 

Taxodium  occidentale Newb. 

Smilax  cyclophylla ! Newb. 

Rhamnus  Gaudini  (f) Heer. 

Carpinus  grandis  (?) Ung. 

Of  these,  Taxodium  occidentale  is  closely  allied  to  T.  dubium  of  the 
miocene  of  Europe.  The  glyptostrobus  is  apparently  identical  with  the 
European  miocene  plant;  Smilax  cyclophylla,  is  the  analogue  of  8.  orbi- 
cularis, while  the  carpinus  and  rliamnus  are  referred  doubtfully  to  the 
European  species  of  which  the  names  are  given  them. 

From  the  strata  associated  with  the  coal  beds  of  Bellingham  Bay,  fossil 
plants  had  been  collected  by  several  persons,  but  none  had  been  described 
from  that  locality,  until  in  1859  a  series  of  specimens,  collected  by  Dr. 
Evans,  geologist  of  Oregon,  were  placed  in  the  hands  of  Mr.  Lesquereux, 
and  described  by  him  in  the  American  Journal  of  Science,  (2d  series,) 
vol.  xxvii,  p.  359. 

The  following  ljst  includes  the  tertiary  species  of  the  collection,  viz  : 
Planera  dubia,  (Lesqx.,)  Quercus  Evansii,  (Lesqx.,)  Q.  Gaudini,  (Lesqx.,) 
Cinnamomum  crassipes,  (Lesqx.,)  Persoonia  oviformis,  (Lesqx.,)  JJiospyros 
lancifolia,  (Lesqx.,)  Acer  trilobatum  (f)  (Al.  Br.) 

In  the  next  volume  of  the  Journal  of  Science,  page  85,  is  published  a 
letter  from  Professor  Oswald  Heer,  of  Zurich,  Switzerland,  containing 
some  notes  on  these  fossil  plants,  of  which  sketches  had  been  sent  him 
by  Mr.  Lesquereux.  Planera  dubia  (Lesqx.)  is  regarded  by  Professor 
Heer  as  identical  with  P.  TJngeri,  of  Europe;  Cinnamomum  crassipes 
(Lesqx.)  is  said  to  be  hardly  distinguishable  from  C.  Eossmaesleri  (Heer;) 
Salix  islandica  (Lesqx.)  is  compared  with  Salix  macrophylla  (Heer;)  Quer- 
cus benzoin  (Lesqx.)  is  referred  to  Oreodaphne  Heeri  (Gaud.;)  Quercus 
Gaudini  (Lesqx.)  is  said  to  be  probably  identical  with  a  species  from  the 
Italian  tertiaries,  and  Salisburia  polymorphs  (Lesqx.)  the  representative 
of  8.  adiantoides,  Ung.,*  &c. 

In  1863  I  described  the  fossil  plants  collected  by  the  northwest  bound- 
ary commission  in  the  Boston  Journal  of  Natural  History,  and  among 
them  the  following  species  were  enumerated:  Equisetum  robiistum,^., 
Sabal  CampbellU,  N.,  Taxodium  occidentale,  N.,  Quercus  fiexuosa,  N.,  Q. 
Banlxshvfolia,  N.,  Q.  elleptica,  N. 

Populus  flabellum,  N.;  derived  from  the  tertiary  beds  of  the  main  land 
on  the  northwest  coast. 

*  It  is  asserted  by  Mr.  Gabb  (report  of  J.  Ross  Browne,  United  States  Commissioner,  p. 
189,)  that  all  these  strata  at  Bellingham  Bay  are  cretaceous.  If  that  should  prove  true  it 
would  require  a  revision  of  this  comparison. 
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At  a  later  period,  a  number  of  fossil  plants  obtained  from  the  eocene 
and  miocene  beds  of  tlie  valley  of  the  Mississippi,  and  from  the  lignite 
deposits  of  Brandon,  Vermont,  were  examined  by  Mr.  Lesquereux, 
descriptions  of  portions  of  which  have  been  published. 

From  the  eocene  strata  he  obtained  Cinnamomiim  Mississippiense 
(Lesqx.,)  Calamopsis  Dance,  (Lesqx.,)  and  a  number  of  fossil  fruits;  among 
which  he  recognized  carya,  fa  (jus,  aristolocliia,  sapinclus,  cinnamomiim 
cissus,  carpinus  and  nyssa.  (American  Journal  of  Science,  2d  series,  vol. 
xxxii,  p.  355.)  From  the  miocene  beds  of  the  Mississippi  Mr.  Lesque- 
reux has  obtained  species,  not  yet  described,  of  quercus,  cassia,  morns,  (?) 
laurus, persea,  rhamnus,  terminalia,  magnolia,  rhus,  sabal,  cinnamomum, 
Jicus,  and  smilax,  with  the  living  species  Comus  sericea,  Olea  Americana, 
Magnolia  acuminata,  and  the  extinct  species  Magnoliarotundifolia,(Lesqx.,) 
and  Populus  rhomboidea,  the  latter  supposed  to  be  identical  with  one 
before  described  from  the  cretaceous  strata  of  Vancouver's  Island. 
From  the  miocene  (?)  tertiary,  Somerville,  Tenn.,  Lesquereux  enumerates : 

Laurus  Carolinensis,  . ~) 

Primus  Caroliniana, I   j  .   . 

Qnercus  myrtifolia, \      n  m^* 

Fagus  ferruginea, ) 

tSali.v  densinervis,  (Lesqx.) ~) 

Quercus  (?)  crassinervis  (?)  (Ung.) j 

"  Saffordii,  (Lesqx.) '   Extinct 

Andromeda  dubia,        (Lesqx.) 

"  vaccinifolia,  affin^s, 

Eleagnus  inequale,  (Lesqx.) 

From    Mississippi,   Rhamnus  marginatus,   (Lesqx.,)    Quercus  Saffordii, 
(Lesqx.,)  and  Magnolia  Hilgardiana,  (Lesqx.) 

From  some  tertiary  beds  in  New  Jersey,  supposed  by  Professor  Cook 
to  be  pliocene,  I  have  received  a  small  collection  of  plants  which  includes 
a  three-lobed  liquidambar,  a  cercis,  and  one  or  two  species  of  oak. 

.  By  far  the  largest  representation  of  our  tertiary  flora  is,  however,  con- 
tained in  the  collection  made  by  Dr.  Hayden  on  the  Upper  Missouri,  of 
which  the  greater  number  of  species  are  figured  and  described  in  the 
present  memoir.  These  plants  are  from  the  lignite  tertiary,  proved  by 
the  associated  fossils  to  be  of  miocene  age.  They  were  collected  at  vari- 
ous points  on  the  Missouri  River,  at  Fort  Clark,  at  Red  Spring  13  miles 
above,  at  Fort  Berthold,  at  Crow  Hills  100  miles  below  Fort  Union,  at 
Fort  Union,  at  the  mouth  of  the  Yellowstone,  on  O'Fallou's  Creek,  and 
100  miles  above  the  mouth  of  the  Yellowstone,  in  the  valley  of  that 
stream. 

The  association  of  the  plant-bearing  beds  at  these  points  will  be  seen 
from  the  following  sections  furnished  by  Dr.  Hayden : 

Section  at  Eed  Spring — 

1.  Ferruginous  marl,  10  feet. 

2.  Variegated  bands  of  argillaceous  grit,  30  feet. 

3.  Seam  of  impure  reddish  lignite,  2  inches. 

4.  Yellowish  gray  grit,  with  numerous  concretions,  in  horizontal  layers, 
filled  with  beautiful  impressions  of  leaves,  10  feet. 

5.  Seam  of  lignite,  2  inches. 

6.  Yellowish  gray  sand  with  argillo-calcareous  concretions,  laden  with 
impressions  of  dicotyledonous  leaves,  10  feet. 

7.  Earthy  lignite,  3  inches. 
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8.  Yellow  and  drab  clay  and  sandstone,  containing  argillaceous  concre- 
tions with  vegetable  impressions,  15  feet. 

9.  Dark  reddish  earthy  lignite,  4  inches. 

10.  Yellow  argillaceous  grit,  20  feet. 

11.  Alternate  layers  of  lignite  and  clay,  varying  in  thickness  at  different 
localities  within  a  distance  of  four  miles,  4  to  15  feet. 

12.  Heavy-bedded  friable  sandstone,  very  ferruginous,  varying  in  color 
from  yellow  to  gray  and  yellowish  gray.  Same  bed,  I  think,  as  seen 
at  Fort  Clark  and  on  the  summit  of  Squaw  Hills,  containing  so  many 
fossils.  Here  we  have  Melania  Nebrascensis^  Paludina  multilineata, 
and  Oorbula  vtactriformis7  40  feet. 

13.  Seam  of  lignite,  2  inches. 

14.  Gray  argillaceous  grit,  4  feet. 

15.  Lignite  of  excellent  quality,  2  feet. 

10.  Bluish  gray  clay,  slightly  arenaceous,  0  feet. 
17.  Lignite  near  water's  edge,  quite  pure,  3  to  4  feet. 

Beneath  bed  17  may  be  seen  at  low  water  a  heavy-bedded  gray  sand- 
stone. 

Section  near  Fort  Union — 

1.  Ferruginous  marl,  with  arenaceous  concretions,  caps  the  hills,  and  is 
covered  with  angular  blocks  of  granite;  sometimes  the  upper  part  of 
this  bed  for  several  feet  in  thickness  is  composed  of  concretionary 
sandstone,  forming  ledges.  Most  common  fossil,  Paludina  trochifor- 
mis,  20  to  30  feet. 

2.  Drab  indurated  arenaceous  clay,  20  feet. 

3.  Impure  lignite  with  numerous  crystals  of  selenite,  12  inches. 

4.  Gray  and  drab  indurated  clay,  contains  at  various  localities  very 
abundant  impressions  of  leaves  of  dicotyledonous  trees  with  a  species 
of  fern,  50  to  70  feet. 

5.  Impure  lignite  with  much  silicified  wood.  One  mass  lay  in  the  bed 
18  inches  in  diameter,  and  30  feet  in  length,  18  inches. 

6.  Gray  indurated  sand,  with  a  slight  mixture  of  clay,  contains  numer- 
ous fresh-water  mollusca,  as  Paludina  trochtformis,  P.  retnsa,  P.  Leai, 
P.  Leidyiy  and  Melania  Nebrancemis,  also  many  fragments  and  entire 
stumps  of  silicified  trees,  among  the  debris  of  which  I  noticed  that 
the  shells  were  most  abundant,  30  feet. 

7.  Impure  lignite,  4  inches. 

8.  Dark  gray  and  drab  indurated  sand,  20  to  30  feet. 

Section  at  O'Fallon's  Creek — 

1.  Yellowish  flesh-colored  marl.  The  upper  portion  of  the  bed  is  a  rather 
coarse-grained  reddish  sandstone,  with  many  large  unios,  too  imperfect 
to  characterize,  20  to  30  feet. 

2.  Reddish  drab  indurated  clay,  10  feet. 

3.  Dark  drab  indurated  clay,  30  feet. 

f  Earthy  lignite,  2  inches 

Dark  drab  indurated  clay,  4  inches  . . 
Impure  lignite,  2  inches 

4.  -{  Yellow  clay  with  concretions,  2  feet  .. 

Impure  lignite,  2  inches 

Carbonaceous  clay,  3  inches 

(_  Impure  lignite,  2  inches ) 

5.  Dark  drab  indurated  arenaceous  clay,  30  feet. 

6.  Lignite,  quite  pure,  18  inches. 

7.  Deep  yellow  ferruginous  grit,  contains  a  few  shells,  as  Paludina  cor- 
hula,  &c.,  and  impressions  of  leaves,  25  feet. 


In  all,  over  3  feet. 
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(  Lignite,  quite  pure,  18  inches. 

8.  1  Very  dark  carbonaceous  clay,  8  to  15  feet. 
(  Lignite  of  good  quality,  2  feet. 

9.  Light  gray  sand,  reaching  to  water's  edge  at  this  point,  though  repos- 
ing on  cretaceous  formation  No.  4,  a  few  miles  below,  exposed,  30  to 
40  feet. 

Some  of  the  species  are  common  to  several  of  these  localities,  and 
there  can  be  no  doubt  of  the  parallelism  of  the  beds  which  contain  them. 
The  molluscous  fossils  which  accompany  them  have  been  carefully  stud- 
ied by  Mr.  Meek,  and  are  considered  by  him  indicative  of  the  miocene 
age.  The  list  of  species  obtained  from  this  horizon  by  Br.  Hayden  is 
as  follows : 

[The  species  which  occur  elsewhere  are  indicated  in  ruled  columns,  of 
which  A  =  West  Coast j  B,  Arctic  America ;  C,  European  miocene ;  D, 
still  living.] 


Equisetum,  sp.  (Newb.) 
Phragmites,  sp. 
Iris,  sp.  .... 

Psilqtum  inerme,  (Newb.) 
Onoclea  sensibilis,  (L.) 
JSabal  Campbellii,  (Newb.) 
Theya  gracilis,  (Newt).) 
Taxodium  occidentale,  (Newb.) 
Sequoiee  Langsdorfii  (?)  (Br.  sp.) 
Glyptostrobus  Europwus,  (Br.) 
Populus  rotundifolia,  (Newb.) 
P.  Nebrascensis,  (Newb.) 
P.  smilacifoUa,  (Newb.) 
P.  cuneata,  (Newb.) 
P.  acerifolia,  (Newb.) 
P.  nervosa,  (Newb.) 
P.  cor  data,  (Newb.) 
P.  genatrix,  (Newb.) 
Cory  his  rostrata  (?)  (Ait.) 
C.  Americana  (?)  (Walt.) 
C,  grandifolia,  (Newb.) 
C.  orbiculata,  (Newb.) 
Platanus  Haydenii,  (Newb.)  . 
P.  nobilis,  (Newb.) 
P.  Raynoldsii,  (Newb.) 
P.  lieteropliilla,  (Newb.) 
Carya  antiquorum,  (Newb.)    . 
Negnndo  triloba,  (Newb.) 
Tilia  antiqua,  (Newb.) 
Planera  microphylla,  (Newb.) 
Rhus  ffj  nervosa,  (Newb.) 
Rhamnites  concinnus,  (Newb.) 
Viburnum  asperum,  (Newb.) 
V.  lanceolatum,  (Newb.) 
Ahmis  serrata,  (Newb.) 
Sapindus  affinis,  (Newb.) 


A      B      C      D 
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D 

8.  ffj.membranaeeus,  (Newb.)        .        .        . 

AmeJanchier  similis,  (Newb.) 

, 

Aralia  trihbata,  (Newb.)       .        .        . 

. 

Aristolochia  cordifolia,  (Newb.)     . 

. 

Cornus  acuminata,  (ISTewb.)    . 

, 

Quercus  ff )  (labia,  (Kewb.)   . 

, 

Catalpa  crassifolia,  (Newb.)  . 

. 

PhyUites  venabus,  (Newb.) 

. 

P.  carneosusj  (Ne\vb.) 

. 

P.  cupanioides,  (Newb.) 

. 

Carpolithes  striaJus,  (Kewb.) 

. 

Caly cites  poly sejmla,  (Newb.) 

• 

These  fossils  are  generally  well  preserved  in  a  calcareo-argillaceous 
rock  of  a  light  drab  color,  upon  which  the  leaves  are  delineated  with  a 
distinctness  that  renders  them  pleasant  objects  of  study,  as  well  as 
attractive  specimens  for  the  cabinet.  They  are  usually  detached  with 
their  petioles,  in  such  numbers  and  forms  as  indicate  maturity,  and  a 
common  cause  of  fall,  such  as  an  annual  frost.  The  mollusks,  asso- 
ciated with  them,  show  that  they  were  deposited  in  the  sediment  which 
accumulated  at  the  bottom  of  some  fresh  water  stream  or  lake,  and  they 
are  generally  spread  out  so  smoothly  and  so  entire,  that  it  is  evident  no 
violence,  not  even  the  action  of  a  rapid  current,  could  have  been  attend- 
ant upon  their  deposition.  The  sediment  which  inclosed  them  was  usu- 
ally very  fine ;  a  fact  also  indicative  of  a  tranquil  state  of  the  water  in 
which  they  were  suspended. 

The  explorations  of  Dr.  Hayden  prove  that  this  miocene  lignite  forma- 
tion occupies  the  beds  of  extensive  lakes,  which  filled  deep  basins  on  the 
surface  of  the  continent  when  it  had  but  recently  emerged  from  the  cre- 
taceous sea.  As  has  been  remarked  elsewhere,  the  lower  members  of 
the  series  contain  a  few  estuary  shells;  showing  the  access  of  salt  water 
at  the  period  of  their  formation,  but  during  the  deposition  of  by  far  the 
greater  portion  of  these  beds,  the  water  of  the  ocean  was  entirely 
excluded  from  the  basins  in  which  they  accumulated.  By  tracing  the 
outline  of  these  deposits,  Dr.  Hayden  has  demonstrated  that  sheets  of 
freshwater  once  covered  surfaces  in  this  portion  of  the  continent  which, 
in  extent,  rivalled  the  great  chain  of  fresh-water  lakes  which  exist  else- 
where in  our  country  at  the  present  day.  There  is,  therefore,  every 
reason  to  believe  that  the  remains  of  ligneous  plants  which  compose  this 
collection  were  derived  from  trees  which  grew  along  the  shores  of  the 
lakes  and  streams  of  the  tertiary  continent;  that  then,  as  now,  alterna- 
tions of  season  prevailed,  by  which  the  foliage  of  these  trees  was  peri- 
odically detached,  and  that,  falling  into  the  waters  beneath,  or  near 
them,  and  sinking  to  the  bottom,  they  were  enveloped  in  mud  precisely 
as  leaves  of  our  sycamores,  willows,  oaks,  &«.,  accumulate  at  the  bottom 
of  our  streams  and  lakes  at  present. 

In  comparing  the  group  of  plants  here  presented  to  us  with  those  now 
living  upon  the  surface  of  the  earth,  any  one  will  be  at  once  struck  with 
the  resemblance  which  they  present  to  the  flora  of  the  temperate  zone, 
and  more  particularly  with  that  of  our  own  country.  In  their  study  I 
have  constantly  found  that  on  making  comparisons  with  the  plants  of 
remote,  and  especially  tropical  countries,  an  entire  want  of  resemblance, 
or  affinity  at  once  discovered  itself,  and  the  only  instructive  comparisons 
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made  have  been  with  the  present  vegetation  of  onr  country  that  of  the 
miocene  tertiaries  of  Europe,  and  with  the  living  plants  of  China  and 
Japan.     Ihere  is  every  reason  to  believe  that  future  observations  will 
make  immense  additions  to  this  flora,  and  satisfactory  comparisons  and 
generalizations  will  only  be  possible  when  a  far  more  complete  series  of 
its  plants  can  be  subjected  to  study.    It  is  also  true  that  as  yet  little 
other  than  the  leaves  of  these  plants  have  been  collected  and  employed 
m  the  deductions  made  from  them.    From  the  character  of  the  sediments 
which  enclose  these  leaves,  it  is  quite  certain  that  the  fruit  and  seeds 
are  also  preserved  m  the  strata  from  which  they  were  derived,  but  as 
they  are  less  conspicuous  and  noticeable  than  the  leaves,  they  are  little 
likely  to  be  found  unless  especially  sought,  and  it  will  only  be  when  they 
are  made  the  special  objects  of  search  that  they  will  be  discovered,  and 
lend  their  important  assistance  in  the  solution  of  the  problems  which 
the  eaves  present.    For  the  want  of  such  information  as  these  organs 
would  supply  some  of  the  material  included  in  the  collection  does  not 
now  admit  of  satisfactory  classification,  and  the  references  of  some  of 
the  leaves  to  the  genera  under  which  they  are  placed  must  be  regarded 
as  provisional  and  liable  to  modification  by  further  research.     Quite  a 
number  of  these  plants  are,  however,  so  largely  represented  in  the  col- 
lection, so  well  preserved,  and  so  clearly  allied  to  the  genera  and  species 
with  which  we  are  familiar,  that  they  constitute  fair  material  from 
which  to  infer  the  general  characters  and  affinity  of  the  flora  of  which 
they  lorm  a  part.    In  this  list  maybe  mentioned  the  glyptostrobus,  of 
which  the  stems,  bearing  the  leaves  of  different  forms,  the  cones  and  the 

f^nll^Tt  I*1?  aU  P£eSent>  and  so  closely  resemble  the  specimens 
described  by  Professor  Heer  from  the  miocene  of  Europe,  that  they 
might  almost  be  considered  the  originals  from  which  his  figures  were 
taken.     The  living  analogue  of  this  plant  is  G.  heterophils  of  China. 

Ihe  taxodium  now  described  is  evidently  a  close  analogue  of  Taxodium 
dubmm  of  the  miocene  of  Europe ;  differing  from  that  well-known  species 
only  m  the  uniform  rounding  of  the  bases  and  summits  of  the  leaves. 

Ihe  fossil  which  has  been  doubtfully  referred  to  Sequoia  Lanqsdorfii 
would  probably  be  regarded  by  foreign  botanists  as  identical  with  that 
species,  but  for  the  reason  given  in  the  remarks  upon  that  plant,  it  seems 
to  me  quite  doubtful  whether  it  was  a  sequoia,  and  more  probable  that  it 
was  a  taxodium  allied  to  our  deciduous  cypress. 

The  great  fan  palm  (Sabal  CwmpbeUvi)  collected  by  Dr.  Havden  seems 
to  be  a  representative  of  Sahal  major  of  the  European  tertiaries,  and 
Sabal palmetto  ol  our  southern  States.  From  both  these,  however  it  is 
distinguished  by  the  large  number  of  folds  in  the  leaves,  and  from  8 
major  by  its  flat  unkeeled  petiole,  The  plate  now  given  of  this  species 
represents  the  under  surface  of  the  leaf  and  petiole,  but  the  collection 
also  contains  fragments  showing  the  upper  surface;  and  in  the  collec- 
tions of  the  northwestern  boundary  commission  are  specimens  obtained 
from  the  coast  near  Frazer's  River,  which  exhibit  in  fine  preservation  the 
upper  surface  of  the  base  of  the  leaf  and  a  large  portion  of  the  petiole 
*roni  these  latter  specimens  the  species  was  originally  described  in  the 
Journal  of  the  Boston  Natural  History  Society. 

The  numerous  species  of  populus,  of  which  figures  are  now  given,  will 
not  fail  to  attract  the  attention  of  those  whose  interest  runs  in  this  direc- 
tion. Several  of  them  seem  to  be  new  to  science,  and  show,  for  the  most 
part,  a  greater  affinity  with  the  foreign  poplars,  P.  Alba,  &c,  than  with 
the  specimens  more  common  on  this  continent,  though  a  single  one,  P 
genatrix,  evidently  belongs  to  the  group  of  which  our  balsam  poplar  may 
be  taken  as  the  type.  The  little  species,  described  under  the  name  P. 
rotundijoha,  presents  some  anomalies  in  form  and  structure  as  compared 
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with  most  of  our  poplars,  but  its  resemblance  to  another  species  con- 
tained in  this  collection,  P.  elliptica,  and  one  contained  in  the  collection 
of  the  northwest  boundary  commission  which  I  described  under  the 
nume  P.  Jfabellum,  h^ve  induced  me  to  class  them  together.  Among 
living  species  it  has  a  striking  analogue  in  Popnlus  pruinosa  now  grow- 
ing in  Songaria. 

The  several  species  of  platanus  which  the  collection  contains,  form  a 
striking  and  interesting  portion  of  this  group  of  plants,  and  all  seem  to 
be  quite  distinct  from  the  fossil  species  hitherto  described,  or  any  now 
living.  Of  our  American  sycamores,  the  leaves  of  P.  occidentalis  are 
much  more  toothed,  while  those  of  P.  racemosa  are  more  deeply  lobed 
than  any  of  these.  P.  aceroides,  a  species  from  the  tertiaries  of  Europe, 
is  more  closely  allied  to  our  living  ones  than  these  seem  to  be.  The 
largest  and  finest  of  those  now  described,  (P.  nobilis,)  in  its  smoothness 
of  surface,  crowded  and  parallel  nervation,  departs  more  widely  from 
the  typical  species  of  platanus  than  the  others,  and  has  more  the  appear- 
ance of  a  tropical  plant.  An  extensive  series  of  comparisons  have, 
however,  suggested  no  affinities  closer  than  those  with  the  living  plata- 
nus, and  I  have  little  doubt  that  in  these  leaves,  of  which  the  collection 
contains  a  large  number,  we  have  representatives  of  the  noblest  and 
most  beautiful  species  of  the  genus. 

Two  of  the  species  of  corylus  present  no  characters  by  which  they  can 
be  distinguished  from  the  two  now  distributed  over  the  temperate  por- 
tions of  our  continent,  (C.  rostrata  and  C.  Americana,)  and  I  have,  there- 
fore, not  felt  justified  in  considering  them  distinct.  The  carya,  figured, 
seems  to  me  clearly  to  belong  to  this  genus,  and  to  be  closely  allied  to 
one  of  our  living  species.  The  tilia  also  is  not  far  removed  from  T.  het- 
erophylla,  one  of  our  southern  living  species;  while  the  negundo,  sapin- 
dus,  &c,  seem  to  be  the  representatives  of  the  genera  and  species  now 
growing  near  the  regions  from  which  these  fossils  come. 

From  this  flora,  considering  it  the  analogue  and  progenitor  of  that 
which  now  occupies  our  territory,  we  miss  some  important  elements,  and 
such  as  we  may  confidently  expect  will  be  supplied  by  future  collectors. 
Among  the  most  striking  of  these  deficiencies  may  be  mentioned  acer, 
quercus,  magnolia,  liriodendron,  liquidambar,  sassafras,  &c,  some  of  which, 
as  we  know,  began  their  life  upon  the  continent  during  the  cretaceous 
period,  and  all  of  them  were  members  of  tlie  miocene  flora  of  the  Old 
World.  Liquidambar,  quercus,  and  magnolia  occur  in  the  pliocene  beds 
of  New  Jersey,  magnolia  and  quercus  in  the  miocene  strata  of  the  Mis- 
sissippi valley;  fagus  also,  which  is  wanting  in  the  collection,  has  been 
obtained  from  the  eocene  by  Mr.  Lesquereux.  . 

On  comparing  this  flora  with  that  of  the  miocene  rocks  of  the  west 
coast,  we  find  smilax,  quercus,  salix,  oreodaphne,  acer,  and  cinnamomum — 
all  of  which  are  represented  there — to  be  wanting  here,  while  the  salmi, 
glyptostrobus  and  taxodium  are  common  to  the  two  floras. 

Until  further  collections  shall  be  made  from  the  plant  beds  of  the 
upper  Missouri,  it  is  evident  that  the  deductions  from  the  negative 
evidence  of  absent  genera  and  species  must  be  regarded  as  unsatisfac- 
tory, but  it  is  a  fact  not  without  its  significance  that  the  genus  cinnamo- 
mum, which  was  largely  represented  in  both  the  cretaceous  and  tertiary 
deposits  of  the  west  coast,  and- in  the  eocene  of  the  eastern  portion  of 
the  continent,  should  be  entirely  absent  from  the  large  amount  of  mate- 
rial collected  by  Dr.  Hayden.* 

*If  it  is  true,  as  now  seems  probable,  that  a  large  part  of  the  Bellinghatn  Bay  deposits  are 
cretaceous,  that  would  account  for  this  marked  difference  between  the  plants  collected  by  Dr. 
Evans,  Mr.  Gibbs,  &c,  from  those  collected  by  Dr.  Hayden. 
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We  are  at  least  justified  in  saying  that  from  the  evidence  now  before 
us  we  must  conclude  that  the  flora  of  the  banks  of  these  inland  lakes 
of  the  miocene  period  was  that  of  a  temperate  climate,  not  warmer  than 
that  of  the  middle  portion  of  our  southern  States,  and  somewhat  less 
warm  than  that  of  the  eastern  portion  of  our  continent  during  the  eocene 
period,  or  the  western,  during  the  miocene  age. 

The  notes  on  some  of  the  species  contained  in  the  collection  made  by 
l)r.  Hayden,  Sequoia  Langsdorfii.  Sabal  Campbellu,  Onoclea  semibiUs,  &c. 
have  a  bearing  on  the  general  questions  to  which  reference  has  been 
made  m  the  preceding  pages,  but  the  occurrence  of  an  onoclea  anions 
these  miocene  plants,  and  a  species  which  I  cannot  distinguish  from  the 
Hying  one,  seems  to  me  a  fact  of  so  much  importance  as  to  require  some 
additional  comments. 

The  fen  frond  found  by  the  Duke  of  Argyle  in  the  leaf  beds  of  the 
Island  of  Mull,  and  figured  by  Professor  E.  Forbes  in  the  Journal  of 
the  Geological  Society  of  London,  (vol.  vii,  1851,  p.  103;  PI.  II,  Fias 
2a,  2b,) _  and  named  by  him  Filiates  (f)  hebridicus,  is  unquestionably  iden- 
tical with  this.  The  specimen  from  which  the  figures  I  have  referred  to 
were  taken,  seems  to  have  puzzled  Professor  Forbes  somewhat,  for  he 
doubted  if  it  was  a  fern;  and  Professor  Heer,  in  his  reference  to  the 
fossil  Plants  of  the  Island  of  Mull,  (Flor.  Tert.  Helvet.,  vol.  iii,  p. 
614,,)  says:  "The  most  remarkable  species  is  FeUcUes  (?)  hebrldicusU 
fern  which  by  its  nervation  differs  greatly  from  those  of  the  continent." 
All  these  facts  give  this  fossil  special  interest,  for  in  addition  to  its  rela- 
tions to  its  living  representatives— of  which  we  cannot  but  consider  it 
the  progenitor— it  adds  another  to  the  list  of  plants  common  to  the 
miocene  strata  of  Europe  and  America. 

Of  these— either  representative  or  identical  species— the  number  is 
now  so  great  that  they  plainly  indicate  a  land  connection  between  the 
continents  at  that  period;  and  since  many  genera,  and  this,  with 
probably  some  other  species,  at  that  time  common  to  the  Old  and  ^ew 
Worlds,  have  disappeared  from  Europe  while  they  continue  to  flourish  here, 
it  would  seem  to  follow  that  these  were  American  types  which  had  colo- 
nized Europe  by  migration;  and  that  when  their  connection  with  their 
mother  country  was  severed  they  were  overpowered  and  exterminated 
by  the  present  flora  of  Europe,  which,  as  Professor  Gray  has  shown,  is 
mainly  of  N.  Asiatic  origin.  ' 

The  fact  to  which  reference  has  just  been  made,  viz:  the  occurrence 
of  Onoclea  sensibihs  on  the  Island  of  Mull,  off  the  west  coast  of  Scot- 
laud,  while  it  has  not  been  found  in  the  tertiary  beds  of  other  parts  of 
Europe,  is  indicative— so  far  as  it  goes— not  only  of  an  American  con- 
nection during  the  miocene  period,  but  of  an  American  origin  for  that 
species;  and  so  by  inference  of  the  other  genera  and  species  common  to 
the  two  continents  during  that  epoch. 

If  this  inference  should  be  confirmed  by  future  observations  we 
should  then  see  how  the  eocene  tropical  or  subtropical  flora  of  Europe 
was  crowded  off  the  stage  by  the  temperate  flora  of  the  miocene-  which 
latter,  accompanying  a  depression  of  temperature,  had  migrated  from 
America,  while  the  eocene  flora  retreated  south  and  east,  and  is  now 
represented  by  the  living  Indo-Australian  flora— characterized  bv  its 
hajeece,  dnyandrcc,  eucalypti,  &c,  &c,  which  form  so  conspicuous  an 
element  m  the  eocene  flora  of  Europe.  This  theory  would  account  for 
the  presence  of  these  tropical  forms  in  the  lower  miocene  of  Europe 
while  so  far  as  yet  observed  they  are  entirely  absent  from  the  miocene 
flora  of  America.  In  Europe  a  few  of  the  eocene  forms  lingered  behind 
in  the  grand  exodus  of  that  flora,  and  mingled  with  the  more  boreal  and 
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occidental  barbarians  by  which  the  country  was  overrun;  while  in 
America  these  which  we  now  call  Asiatic  forms,  never  had  an  existence. 

That  this  bridge  between  America  and  Europe  was  in  a  temperate 
climate  is  proved  by  the  character  of  the  plants  which  passed  over 
it.  On  referring  to  a  terrestrial  globe  it  will  be  seen  that  by  way  of 
Greenland,  Iceland  and  the  Hebrides,  there  are  no  very  wide  gaps 
to  be  spanned;  but  a  connection  by  that  route  -would  carry  us  so 
far  into  the  Arctic  zone  that  none  of  the  plants  which  we  suppose 
to  have  made  that  journey  could  have  withstood  the  cold  if  the 
climate  had  been  the  same  as  at  present.  We  have  conclusive 
evidence,  however,  that  it  was  not  so,  for  on  McKenzie's  Eiver,  Disco 
Island,  on  Iceland  and  the  Island  of  Midi,  we  have  in  the  recurrence 
of  parts  of  the  very  flora  under  consideration,  proof,  not  only  of  a 
warmer  climate  at  the  far  north  during  the  miocene  epoch,  but  that  a 
part  of  the  plants  which  formed  the  miocene  flora  of  Europe,  actually 
did  travel  that  road ;  at  least  that  they  visited  all  these  localities,  and, 
in  the  buried  remains  of  generations  which  were  never  to  see  the  prom- 
ised land,  left  us  imperishable  records  of  the  reality  of  this  migration. 

That  we  cannot,  without  further  study,  assign  a  cause  for  this  great 
change  of  climate  in  the  northern  part  of  our  continent,  is  no  proof 
against  its  existence,  for  the  facts  still  remain;  the  cause  of  the  phe- 
nomena is  simply  a  thing  to  be  learned.  Several  possible  causes  might 
be  mentioned,  but  of  those  which  suggest  themselves,  the  deflection  of 
the  Gulf  Stream  seems  to  me  the  most  natural,  simple"  and  best  to 
account  for  an  elevation  of  the  temperature  of  Greenland,  Iceland,  &c. 
Whether  this  cause  would  be  sufficient  to  account  for  all  the  phenomena 
is  at  least  doubtful.  A  diminution  of  the  land  surface  at  the  north,  if 
it  could  be  proved,  would  help  to  solve  the  enigma.  Probably  several 
causes  conspired  to  produce  this  effect,  but  they  were  apparently  local, 
or  at  least  terrestrial,  as  a  cosinical  cause,  producing  a  general  elevation 
of  temperature  on  the  earth's  surface,  would  have  given  us  a  tropical 
flora  on  the  Upper  Missouri,  whereas  we  find  in  the  miocene  flora  there, 
as  yet,  really  no  tropical  plants. 
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